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Jean  River,  Ark.,  187;  Fourche  River,  Ark.,  White  River,  Ark.,  188  \  Cache  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
St.  Francis  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  190 ;  Little  River, 
Mo.  from  Uornersville  to  its  junction  with  the  St.  Francis  River,  191. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstructions  Missouri  River,  Mississippi  River  between  the  Ohio  ana  Illinois 
Rivers,  19*2;  Gasconade  River,  Mo., 194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations and  survey,  195. 

In  charge  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers— 

Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  River, 
196. 

In  charge  of  Maj.  A.  MACKENziSy  Corps  of  Engineers— 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
River  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississippi 
River),  operating  and  care  of  Des  Moines  Rapids  Canal,  198 ;  Dry-dock  at  Des 
Moines  Rapids  Canal,  harbors  of  refuge  on  Lake  Pepin  at  Lake  City,  Minn.,  199 ; 
harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  CHARGE  OF  Maj.  Chablbs  J.  Allen,  Corps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  200 ;  Construction  of  lock  and  dam 
on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  201 ;  Reservoirs  at  headwaters  of  the  Mississippi  River,  202 ; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix  River,  Wis.  and  Minn., 
203;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  Dak.,  204 ;  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  205;  Yellowstone  River, 
Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  CHARGE  OF  LlEUT.  COL.  J.  W.  BaRLOW,  CORPS  OF  EnGINBBRS— 

Tennessee  River,  207;  French  Broad  River,  Tenn.,  208;  Little  Tennessee  River, 
Tenn.,  Hiawassee  River,  Tenn.,  Clinch  Riveu,  Tenn.,  209;  Duck  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky.,  211 ; 
Caney  Fork  River,  Tenn.,  212 ;  examinations  and  survey,  212. 
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In  ohabos  of  Ldsut.  Col.  William  £.  Merrill,  Corps  of  Enoineera— 

Ohio  Biver,  213 ;  operating  and  care  of  Davis  Island  Dam  Ohio  Kiver,  314 ;  Mo- 
nongikhela  Biyer,  W.  Va.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  9, 
Monongaheia  Blver,  215;  AUegbeney  Biver,  Pa.,  dam  at  Herr's  Island  AUe- 
gheney  BiYer,  ioe-harbor  at  month  of  Muskingum  Biver,  Ohio,  216 ;  Mnskingnm 
Biver,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Mnskingnm  Biver, 
Ohio,  217 ;  examinations  and  surveys,  218. 

In  charge  of  Maj.  Amos  Stigknet,  Corps  of  Engineers— 

Falls  of  the  Ohio,  Louisville,  Ky.,  218;  Indiana  Chute  Falls  of  the  Ohio  Biver,  op- 
erating and  care  of  the  Louisville  and  Portland  Canal,  219;  Wabash  Biver,  Ind. 
and  111.,  220;  White  Biver,  Ind.,  Tradewater  Biver,  Ky.,  221. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  Biver,  W.  Va.,  222;  operating  and  care  of  locks  and  dams  on  the 
Great  Kanawha  Biver,  W.  Va.,  harbor  of  refuge  at  mouth  of  Great  Kanawha  Biver. 
W.  Va.,  223 ;  Elk  Biver,  W.  Va.,  Ganley  Biver,  W.  Va.,  224 ;  New  Biver,  Va.  and  W. 
Va.,  225 ;  examinations,  226. 

In  charge  of  Capt.  1D.  W.  Lockwood,  Corps  of  Engineers— 

Kentucky  Biver,  Ky.,  226 ;  operating  and  keeping  in  repair  lockn  and  dams  on  the 
Kentucky  Biver,  Ky.,  Licking  Biver,  Ky.  from  Farmer's  to  West  Liberty,  Big 
8andy  Biver,  W.  Va.  and  Ky.,  227 ;  Guyandotte  Biver,  W.  Va.,  Little  Kanawha 
Biver,  W.  Va.,228;  Buckhannou  Biver,  W.Va., 229;  examinations  and  surveys,  229. 

In  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers— 

Harbor  at  Duluth,  Minn.,  229;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis., 
230 ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

In  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers- 

Ashland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
lishment and  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Mich.,  Manistique  Harbor,  Mich., 
235;  Cedar  Biver  Harbor,  Mich.,  Menomouee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  ot 
refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
wannee  Harbor,  Wia,  239 ;  Two  Bivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241;  Port  Washington  Harbor,  Wis.,  242. 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Bacine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244;  Waukegan  Harbor,  111.,  Fox  and  Wis- 
consin Bivers,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Bivers,  Wis.,  Chicago  Harbor,  III.,  247  ;  Calumet  Harbor,  111.,  248;  Iliinoie 
Biver,  III.,  249;  Calumet  Biver,  111.  and  Ind.,  250. 

Ik  charge  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251 ;  Frankford  Harbor,  Mich., 
252;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  253;  Pentwater  Harbor,  Mich.,  White  Biver  Harbor,  Mich.,  254  f 
Moskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mieh.,  Sangatnck  Harbor,  Mich.,  256;  South  Haven  Harbo^  Mich.,  Saint  Joseph 
Harbor,  Mich.,  267 :  Saint  Joseph  Biver,  Mich,  from  its  mouth  to  Berrien  Springs, 
Michigan  City  Harbor,  Ind.,  238. 

Ik  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Mary's  Falls  Canal  and  Biver,  Mich.,  259 :  operating  and  care  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  260;  Hay  Lake 
Channel,  St.  Marv's  Biver,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thunder  Bay,  Mich.,  262;  harbor  at  An  Sable,  Mich.,  Saginaw  Biver,  Mich.,  263; 
harbor  of  refuge  at  Sand  Beach  Lake  Huron,  Mich.,  mouth  of  Black  Biver,  Mich., 
264;  Clinton  Biver,  Mich..  St.  Clair  Flats  Canal,  Mich.,  265 ;  operating  and  care  of 
SL  Clair  Flats  Canal,  Mich.,  266 ;  Grosse  Point  Channel,  Mich.,  Detroit  Biver, 
Mieh.,  267:  Bonge  Biver,  Mich,  at  its  junction  with  Detroit  Biver  and  up  the  river 
M  fiir  as  the  bridge  of  St.  Louis  and  Wabash  Bailroad,  268. 
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In  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Enginbbbs— 

Monroe  Harbor,  Mich.,  268 ;  Toledo  Harbor,  Ohio,  269 ;  Port  Clinton  Harbor,  Ohio, 
270 ;  Sandasky  City  Harbor,  Ohio,  Sandasky  River,  Ohio,  271 ;  Hnron  Harbor,  Ohio, 
Vermillton  Harl>or,  Ohio,  272;  Black  River  Harbor,  Ohio,  Rocky  River,  Ohio,  273^ 
Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabula  Harbor,  Ohio, 
Conneaat  Harbor,  Ohio,  276. ' 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers— 

Erie  Harbor,  Penn.,  277;  preservation  and  protection  of  the  Peninsula  of  Presque 
Isle  (Erie  Harbor)  Penn.,  Dunkirk  Harbor,.N.  Y.,  278 ;  Buffalo  Harbor,  N.  Y.,  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  279;  Wilson  Harbor,  N.  Y.,  Oloott  Har- 
bor, N.  Y.,  280 ;  Oak  Orchard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

In  charge  of  Capt.  Carl  P.  Palfrey,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  Great  Sodas  Harbor,  K.  Y.,  282;  Little  Sodus  Harbor,  N.Y., 
283;  Oswego  Harbor,  N.  Y.,  284  ;  Sackett's  Harbor,  N.  Y.,  285. 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Ogdensburgh  Harbor,  N.  Y.,  285;  Grash  River  (at  Massena),  N.  Y.,  breakwater  at 
Rouse's  Point,  Lake  Champlain,  N.  Y.,  286 ;  Swanton  Harbor,  V t.,  channel  between 
the  islands  of  North  Hero  and  South  Hert>  (Lake  Champlain)  Vt.,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287 ;  Platteburgh  Harbor,  N.  Y.,  Burling- 
ton Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  narrows  at  Lake 
Champlain,  N.  Y.  and  Vt.,  289. 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  Hurvey  of 
San  Francisco  Harbor,  San  Pablo  and  Suisun  bays.  Straits  of  Carqninez,  and 
mouths  of  Sacramento  and  8an  Joaquin  rivers,  CaL,  291. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Harbor  at  San  Lius  Obispo,  Cal.,  Wilmington  Harbor,  Cal.,  292 ;  San  Diego  Harbor, 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lius  Obispo  Har- 
bor, CaL,  293 ;  examination  and  surveys,  S93. 

In  charge  of  Maj.  Willlam  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Movmon  Sloughs,  Cal.,  293;  Mokelumue  River, 
Cal.,  894;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal.,  295;  Hum- 
boldt Harbor  and  Bay,  Cal.,  296. 

In  charge  of  Capt.  Willard  Young,  Corps  of  Engineers— 

Coquille  River,  Oregon,  296;  entrance  to  Coos  Bay,  Oregon,  297;  Umpqua  River, 
Oregon,  298 ;  entrance  to  Yaquina  Bay,  Oregon,  299 ;  Tillamook  Bay  and  Bar,  Ore- 
gon, 300 ;  examination  and  survey,  300. 

In  charge  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers— 

Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  construction  of  canal  at  the  Cas- 
cades (Columbia  River)  Oregon,  301;  Chehalis  River,  Wash.,  302;  Skagit  Steila- 
anamish  Nootsack  Snohomish  and  Snoqualmie  rivers,  Wash.,  gauging  waters  of 
bie  Columbia  River,  Oregon,  303;  examinations  and  surveys,  304. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon  304 ;  Upx>er  Willa- 
mette River,  Oregon,  Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  305^ 
Lower  Clearwater  River,  Idaho,  Cowlitz  River,  Wash.,  306. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS. 

Betimate  of  funds  required 306 
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MISSISSIPPI  RIVER  COMMISSION 306 

MISSOURI  RIVER  COMMISSION 307 

BRIDOINO  NAVIGABLE  WATERS  OF  THE  UNITED  STATES  ....  307 

Xeport  of  the  Board  of  Engineers  relative  to  the  oonstruotion  of  certain  brides  aeross 
the  Missouri,  Mississippi,  and  IlliDois  rivers,  307 ;  bridge  across  Staten  Island  Sound, 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1850,  Fiftieth 
Congress,  first  session,  to  authorize  the  constmotion  of  a  bridge  across  the  waters  of 
Arthor  Kill  at  or  near  the  town  of  Westfield,  Staten  Island ;  highway  bridge  across 
that  part  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North  Hero 
and  AlbnrghyVt. ;  bridge  of  the  Kansas  City,  Toi>ekaand  Western  Railroad  Company 
across  Missonri  River  at  Sibley,  Mo. ;  bridge  of  the  Chicago,  Saint  Lonis  and  New 
Orleans  Railroad  Company  across  the  Ohio  River  at  East  Cairo,  Ky. ;  free  wagon 
bridge  across  the  Camberland  River  near  the  city  of  Nashville,  Tenn. ;  bridge  of 
tbe  Ohio  River  Railroad  Company  across  Great  Kanawha  River  near  Point  Pleasant, 
W.  Va. ;  bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Isle 
Park  with  the  mainland ;  international  bridge  of  the  Sanlt  Sainte  Marie  Bridge 
Company  across  Sainte  Marie  River;  bridge  of  the  Nebraska  Railway  Company 
across  Missouri  River  at  Nebraska  City,  308 ;  combined  railway  and  wagon  bridge 
of  the  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missonri 
River  between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa;  bridge  of  the  New  York 
and  Long  Island  Brid&^e  Company  across  the  East  River  between  the  city  of  New 
York  and  Long  Island ;  bridge  of  the  Ohio  Valley  Railway  Company  across  the 
Tradewater  River,  Ky. ;  bridge  of  the  Sioux  City  Bridge  Companv  across  the  Mis- 
souri River  at  Sioux  City^  Iowa ;  highway  bridge  of  the  Central  Railway  and  Bridge 
Company  of  Newport,  Ky.,  across  the  Ohio  River,  between  Cincinnati,  Ohio,  and 
Newport,  Ky. ;  bridges  of  the  Georgia  Pacific  Railroad  Company  across  the  Sun- 
flower and  Yazoo  nvers;  high  bridge  across  the  Mississippi  River  at  Dubuque, 
Iowa;  bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  River, 
near  the  mouth  of  Cork's  Run,  in  Allegheny  Coanty,  Pa.  Miridge  of  the  Georgia 
Pacific  Railway  Company  across  the  Tombigbee  River  at  Waverly,  Miss. :  bridge 
of  the  Memphis  and  Charleston  Railroad  Company  across  the  Tennessee  River  at 
Chattanooga,  Tenn. ;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company  across  the  Mississippi  River  at  Memphis,  Tenn.,  309. 

INTERFERENCES  WITH   NAVIGATION  BY   BRIDGES,    CAUSEWAYS,    AND 
OTHER  STRUCTURES 309 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS 310 

MISCELLANEOUS. 

Ik  charge  of  Maj.  G.  J.  Ltdbckbr,  Corps  of  Emoinsbrs— 

Washington  Aqueduct,  increasing  the  water  supply  of  the  city  of  Washington,  D. 
C,  310 ;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  312. 

In  charge  of  Col.  John  M.  Wilson,  U.  S.  A.~ 

Improrement  and  care  of  pnblio  boildings  and  grounds  in  the  District  of  Columbia, 
312;  underground  telegraph  and  telephone  lines,  Washington  Monument,  313. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK 314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Annual  water  levels ;  printing  and  distribution  of  charts 316 

MILITARY  AND  GEOGRAPHICAL  MAPS 316 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  in  military  divisions  and  departments,  31G,  317 ;  operations  in  Divis- 
ion of  the  Missouri,  Department  of  the  Columbia,  Division  of  the  Pacific,  and  De- 
partment of  Platte,  317 ;  estimate  of  fands  required,  318. 
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APPENDIX  No.  1. 

REPORT  OF  MAJ.  WILLIAM  R.  KING,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  T.,  345;  Engineer  Sohool  of  Application,  347;  Battalion 
of  Engineers,  349;  Recruiting.  350;  Experiments,  351;  £Dgineer  Depot,  Public 
BaildiDgs  and  Constrnotions,  Depot  property,  355 ;  Work  of  the'  depot,  statement 
of  funds,  356;  Appendixes,  357. 

RIVERS  AND  HARBORS,  ETC. 

APP^INDIX  A. 

REPORT  OP  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — ^Lubeo  Channel,  Me.,  374;  Moose-a-beo  Bar,  Me.,  376;  Narra^i^agnB 
River,  Me.,  378;  Bangor  Harbor  and  Peuobscot  River,  Me.,  379;  Belfast  Harbor, 
Me.,  381 ;  Rockland  Harbor,  Me.,  384 ;  Portland  Harbor,  Me.,  385 ;  cbanuel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  month  of  flaco  River,  Me.,  389 ;  Saco  River, 
Me.,  390;  Eennebunk  River,  Me.,  392;  York  Harbor,  Me.,  393;  Portsmouth  Har- 
bor, N.  H.,  394  ;  Cooheco  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N.  H. , 
397. 

ExAMiXATiOKS  AND  suRVETS.— Bayoduce  [Bagaduce]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooksville,  398;  Camden  Harbor,  Me.,  403;  Rookport  Harbor, 
Me.,  407 ;  Kennebec  River,  Me.,  at  Bath,  and  from  Augusta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bucksport  Narrows,  4*25. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  433 ;  Merrimac  River,  Mass.,  436 ;  Ips- 
wich River,  Mass.,  438 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  439;  Glou- 
cestor  Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  45*):  Hingham  Harbor,  Mass.,  456;  Scitnate  Harbor,  Mass., 
458;  Plymouth  Harbor,  Mass.,  459;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  surveys.— Mancnester  Harbor,  Mass.,  463;  Winthrop  Harbor, 
Mass.,  468 ;  Duzbnry  Harbor,  Mass.,  472 ;  Wellfleet  Harbor,  Mass.,  476. 

APPENDIX  G. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  484;  harbor  of  refuffe  at 
Nantucket,  Mass.,  486;  Wood's  lloll  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
489;  Westport  Harbor,  Mass.,  491;  Taunton  River,  Mass..  492;  WarrenRlver,R.  I., 
494;  Pawtucket  River,  R.  I.,  496:  Providence  River  and  Narragansett  Bay,  R.  I., 
498 ;  removal  of  Green  Jacket  Snoal,  Providence  River,  R.  I.,  500;  Newport  Har- 
bor, R.  I.,  502 :  harbor  of  refuge  at  Block  Island,  R.  I.,  5Q4 ;  Little  Narragansett 
Bay,  R.  I.  and  Conn.,  508;  Pawcatuck  River,  R.  I.  and  Conn.,  509;  harbor  of 
refuge  at  Stonington,  Conn.,  511. 

Examinations  and  survkys.— New  Bedford  Harbor,  Mass.,  513;  Taunton  River, 
Mass.,  515. 
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APPENDIX  D. 
REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

IMPROYEMBNTS. — ^Thames  River,  Conn.,  521 ;  New  London  Harbor,  Conn.,  525 :  Con- 
necticut River,  Mass.  and  Conn.,  527 ;  Clinton  Harbor,  Conn.,  538 ;  New  Haven 
Harbor,  Conn.,  540 :  breakwater  at  New  Haven,  Conn.,  544 :  Milford  Harbor,  Conn., 
548;  Honsatonic  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rock 
Harbor,  Conn.,  558;  Soathport  Harbor,  Conn.,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564;  Port  Cheater  Harbor,  N.  Y.,  567;  Mamaroneck  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  RocheUe,  N.  Y.,  670;  New  Rochelle  Harbor, 
N.  Y.,  572;  East  Chester  Creek,  N.  Y.,  574;  Greenport  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flnshing  Bay,  N.  Y.,  581;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  583. 

APPENDIX  E.. 
REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND,   CORPS  OF  ENGINEER 

IicPROVEMSNTS.— Hudson  River.  N.  Y.,  588 ;  Harbor  of  Saugerties,  N.  Y.,  594 ;  Har- 
bor at  Rondout,  N.  Y.2596;  Harlem  River,  N.  Y.,  598  ;  removing  obatructioos  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  NTY.,  606 ;  Butter- 
milk Channel,  N.  Y.,  610;  Gowanus  Bay,  N.  Y.,  613:  New  York  Harbor,  617; 
Sheepshead  Bay,  N.  Y.,  624 ;  Harbor  at  Canarsie  Bay,  N.  Y.,  627 ;  Sumpawanus  In- 
let, N.  Y.,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Raritan  Bay, 
N.  J.,  633;  removing  sunken  vessels  or  craft*  obstructing  or  endangeriDg  naviga- 
tion, 637. 

Examinations  and  survst. — Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
tween New  Baltimore  and  Coxsackie,  640. 

APPENDIX  F. 

REPORT  OF  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

Improvements. — ^Passaic  River,  N.  J.,  645;  Elizabeth  River,  N.  J.,  648;  Rahwav 
River,  N.  J.,  649;  Woodbridge  Creek,  N.  J.,  650 ;  Raritan  River,  N.  J.,  <>52:  South 
River,  N.  J.,  657;  Cheeseouakes  Creek,  N.  J.,  661;  Keyport  Harbor,  N.' J.,  662; 
Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  6t>5;  Manasquan  River,  N. 
J.,  667. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

IMPBOVEMIENT.— Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  698; 
Schuylkill  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook^  Pa.,  701  j  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  m  Delaware 
Bay,  near  Lewes,  Del.,  705;  harbor  at  Delaware  Breakwater,  Del^  707 ;  Rancocas 
River,  N.  J.,708;  Woodbury  Creek,  N,  J.,  710:  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Conansey  Creek,  N.  J.,  714 ;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717 ;  United  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
PftOladelphia,  Pa.,  718. 

Examinations  and  survst.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,724. 

APPENDIX  H. 

REPORT  OF  MR  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

IMPBOVEMKNTS. — Mauricc  River, N.  J.,  738;  Wilmington  Harbor,  Del.,7%):  ice-har- 
bor at  New  Ca8tle,Del.,740;  Duck  Creek, Del., 741;  Saint  Jones  River, Del., 742; 
Mispillion  Creek,  Del., 743 ;  Broadkilu  River,  Del.,  744 ;  Indian  River,  Del.,  744 ;  in- 
land water-way  from  Chincoteague  Bay,  y a.,  to  Delaware  Bay,  at  or  near  Lewes, 
DeL,745;  Susquehanna  River  above  aud  below  Havre  de  Grace,  Md., 746 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747 ;  Choptank  River, 
Md.,748 ;  Nanticoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
7S0 ;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,  752 ;  removing  sunken  vessels  or  craft  ob- 
■tnicting  or  endangering  navigation,  753. 
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PAET    II. 
APPENDIX  I. 

BEPORT  OF  COL.  WILLIAM  P.  CRAIOHILL,  CORPS  OF  ENGINEERS. 

iBfPBOVEMENTS. — ^Patapsoo  River  and  channel  to  Baltimore.  Md.,  756;  Annapolis 
Harbor,  Md.,  761 ;  Jamei  River.  Ya.,  761 ;  harbor  of  Norfolk,  and  its  approaches, 
Va.,  766 ;  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort  Norfolk,  Va.,  767 ;  Archer's  Hope  River,  Va., 
768;  Appomattox  River,  Va.,  768:  North  Landing  River,  Va.  and  N.  C.  770:  Cnr- 
ritnck  Soand,  Coa^jok  Bay,  and  North  River  Bar,  N.  C,  770 ;  Blaokwater  ttiver, 
Va.,  772;  Nottaway  River,  Va.,  773;  Meherrin  River,  N.  C,  773 ;  Edenton  Bay.  N. 
C,  773 ;  removing  snnken  vessels  or  craft  obstr  acting  or  endangering  navigation, 
774. 

APPENDIX  f. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAIN8,  CORPS  OF  ENGINEERS. 

Improvements.-- Potomac  River  at  Washington,  D.  C,  777 ;  reconstmction  of  the 
Aqueduct  Bridge,  Oeorgetown,  D.  C.«  769 ;  bridge  across  the  Eastern  Branch  of 
the  Potomac  River,  D.  C,  795;  Shenandoah  River,  W.  Va.,  804;  wharf  at  Fort 
Monroe,  Va.,  804. 

SuBYST. — ^James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  813 :  Neabsco  Creek,  Va.,  814 ; 
Breton  Bay,  Leonardtown,  Md.,  815 ;  Nomini  Creek,  Va.,  816 ;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  818;  Rappahannock  River,  Va^8l9;  Totusky  River, 
Va.,  824 ;  Urbana  Creek,  Va.,  825 ;  Mattaponi  River,  Va.,  &i6  ;  Pamunky  River, 
Va.,  828;  York  River,  Va.,  830;  Chicahominy  River,  Va.,  832;  Staunton  River, 
Va.,  834 :  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  838 ;  Roanoke 
River,  tt.C,  840;  French  Broad  River,  N.  C.,  843;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  845. 

Examination  and  subvey.— Patoxent  River,  Md.,  from  Benedict  to  Hill's  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBT.  CORPS  OF  ENGINEERS. 

Improvements.— PamUoo  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  858; 
Trent  River,  N.  C,  862;  Neuse  River  N.  C,  866:  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C.,  871 ;  Harbor  at  Beaurort,  N.  C,  875 ;  Inland  wat«r-way 
between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  882;  New 
River  N.  C,  885;  Black  River,  N.  C,  889;  Cape  Feai  River,  N.  C,  693;  Waccemaw 
River,  S.  C,  912;  Yadkin  River,  N.  C.,  917 ;  Great  Pee  Dee  River,  S.  C,  920;  Harbor 
at  Georgetown,  S.  C,  925;  Winyaw  Bay,  S.  C,  929;Santee  River,  S.  C,  933; 
Wateree  River,  S.  C,  939;  Congaree  River,  S.  C,  943. 

Examinations  and  Surveys.— Yadkin  River,  N.  C,  from  the  South  Carolina  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M. 

REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

lMPROV£MENTS.~Charleston  Harbor,  S.  C,  970 ;  Wappoo  Cut,  S.  C,  980 ;  Ashley 
River,  8.Cl,983;  Edisto  River,  S.  C,  985;  Salkiehatchie  River,  S.C.,  987 1  remov- 
ing sunken  vessels  or  craft  obstroctiug  or  endangering  navigation,  990. 

Examinations  and  surveys. —North  fork  of  the  Edisto  River,  S.  C,  in  the  counties 
of  Orangebnr^h  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Ashepoo  rivers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
or  near  Feu  wick's  Island,  S.  C,  997. 


Digitized  by  VjOOQIC 


CONTENTS.  XI 

APPENDIX  K 

BEPOBT  OF  FIB8T  UBUT.  O.  M.  CARTES,  COBPS  OF  ENOINEEBS. 

iMFBOYSiaDTTB. — SaTannah  Harbor  and  Biyer,  Ga.,  1005 ;  Sayannali  River,  between 
Sarannah  and  AngoAta,  Qa.,  1026;  Savannah  River,  above  Angnsta.  Ga.,  1030} 
Bomley  Marsh,  Ga.,  1033;  Altamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Bruns- 
wick Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

Examinations  and  sxtbveys.— Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtainins^  28  feet  of  water  in  the  channel,  1056 ;  Jekvl 
Cieek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERa 

IMPROVEMKNTB.— St.  John's  River,  Fla.,  1079;  Volusia  Bar,  Fla.,  1088;  Upper  St. 
John's  River,  Fla.,  1090;  Northwest  entianceEey  West  Harbor,  Fla.,  1092;  Ca- 
loosahatehie  River,  Fla.,  1093;  Pease  River,  Fhi.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112;  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fla.,  1116:  ouwanee  River,  Fla.,  1118;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1122. 

Examinations  and  survbts. — Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
outer  bar,  1123 ;  Punta  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE.  CORPS  OF  ENGINEERS. 

Improysmknts.— Apalaohicola  River,  Fla.,  1159;  Apalaohioola  Bay,  Fla.,  1160:  La 
Grange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Choctawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.*,  1169;  Oconee 
River,  Ga.,  1170;  Oomulgee  River,  Ga.,  1173;  Oostenaula  and  Coosa wattee  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181 ;  Tallapoosa  River,  Ala.,  1164 ;  Cahawba  River,  Ala., 
1185;  Alabama  River^  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1189 ;  resurvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPBITDIX  Q. 
REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

iMPROVXicKMTS.— Mobile  Harbor,  Ala.,  1193 ;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1196;  Warrior  River,  Ala.,  1200;  Tombigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna.  1206;  Noxubee  River, 
Miss.,  1206 ;  Pascagoula  River,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214 ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

ExAMmATiON  AKD  BURViEY. — ^Tombigbee  River,  to  ascertain  what  improvement  is 
necessary  to  make  said  river  continuously  navigable  from  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
bee River  from  its  mouth  up  to  Vienna,  and  irom  Vienna  up  to  Walker  Bridge,  1227. 

APPEiroiX  K 
REPORT  OF  CAPT.  W.  L.  FI8K,  CORPS  OF  ENGINEERS. 
bfSYEcnoN. — Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  S. 

REPORT  OP  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — ^Tchefuncte  River  and  Bogne  Falia,  La.,  124.*) ;  Tangipahoa  River,  La., 
1245;  Tickfaw  River,  La.,  1246;  Amite  River,  La.,  1247;  Bayou  La  Fourohe,  La., 
1248 ;  Bayou  Terrebonne,  La.,  1250 ;  Bayou  Black,  La.,  1251 ;  Bayou  Teohe,  La.,  1253  ; 
connecting  Bayou  Teche  with  Grand  Lako  at  Charenton,  La.,  1253 ;  Bayou Courta- 
hleauLLa.,  1254 ;  Calcasieu  River  and  Pass,  La.,  1256 ;  Bayou  Pierre,  Miss.,  1258 ;  Sa- 
bine River,  La.  and  Tex.,  1259;  Neches  River,  Tox.,  1260;  Sabine  Pass,  Tex.,  1261. 
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APPENDIX  T. 

REPORT  OF  MAJ.  O.  H,  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Entrance  to  Galyeston  Harbor,  Tex.,  1265 ;  ship-channel  in  Qalves- 
ton  Bay^Tex.,  1279;  Trinity  River,  Tex.,  1285 ;  Buffalo  Bayon,  Tex.,  1286 ;  mouth  of 
Brazos  River,  Tex.,  1291 ;  Pass  Cavallolnletto  Matagorda  Bay,  Tex.,  1301 ;  Aransas 
Pass  and  Bay,  np  to  Rockport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Brazos 
Santiago,  Tex.,  1320. 

APPENDIX  tf. 

REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayon,  Tex.  and  La.,  1343; 
Onachita  and  Black  Rivers,  Ark.  and  La.,  1346:  Bayon  IVArbonne,  La.,  1349: 
Bayou  Bartholomew,  La.  and  Ark.,  1351 ;  Bayon  BoBuf,  La.,  1353 ;  Tensas  River  and 
Bayou  Macon,  La.,  1354;  Big  Black  River,  Miss.,  1356;  Yazoo  River,  Miss.,  1359; 
Tcnula  Lake,  Miss.,  1361 ;  Yaflabusha  River,  Miss.,  1362 ;  Tallahatchee  River,  Miss., 
1363;  Steele's  Bayou,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  1365;  Big  Hatchee 
River,  Tenn.,  1367;  Forked  Deer  River,  Tenn.,  1369;  water-gauges  on  the  Missis- 
sippi River  and  its  principal  tributaries,  1370. 

APPENDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

lMPRoyEMENT8.^Red  River  above  Fulton,  Ark.,  1375;  Little  Red  River,  Ark.,  1377; 
removing  obstructions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark.,  1380; 
Petit  Jean  River,  Ark.,  1400 ;  Fourche  River,  Ark.,  1402;  White  River,  Ark.,  1403; 
Black  River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 


PAET   III. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OP  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  the  Mississippi  andMissouri  rivers, 
1419;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1422;  Gasconade  River, 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. — Mississippi  River,  at  Rush  Island  Bend  and  Ivy  Land- 
ing, 111.,  1452 ;  Easkaskia  River,  from  New  Athens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OF  CAPT.  E.  H.  RUFFNER.  CORPS  OF  ENGINEERS. 

Improvement.— Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of 
the  Illinois  River,  1461. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operationaof  snag-boats  and  dredge-boats, 
1471;  Misisssippi  River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River, 
1479 ;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  1480  ;  Des  Moines 
Rapids,  Mississippi  River,  1518 ;  operating  and  care  of  Des  Moines  Rapids  Canal, 
1521 ;  Dry-dock  at  Des  Moines  Kapids  Canal,  1527 ;  ice-harbor  at  Dnbaque,  Iowa., 
1529;  harbors  of  refnge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1529;  harbors  of 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 
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APPENDIX  Z. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IicPROTBMBirrs. — ^Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  1536;  Construction 
of  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  1536;  Missis- 
sippi River  above  the  Falls  of  St.  Anthony.  Minn.,  1537 ;  reservoirs  at  headwaters 
of  the  Mississippi  River,  1539 ;  Chippewa  River,  inolndine  YeUow  Banks,  Wis.,  1542 ; 
St.  Croix  River,  Wis.  and  Minn.,  1547 ;  Minnesota  River,  Minn.,  1551 ;  Red  River  of  tbe 
North,  Minn,  and  Dak.,  1552;  constmotion  of  look  and  dam  at  Goose  Rapids,  Red 
River  of  the  North,  Minn,  and  Dak.,  1555;  survey  for  reservoirs  at  the  sonroes  of 
the  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555 ;  Missouri  River  from 
Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  TeUowstone  River,  Mont,  and  Dak., 
1559. 

Examinations  and  bttbvxys.— Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  Minn.,  1560 ;  Minnesota  River,  with  a  view  to  its  improvement  by 
locks  and  dams,  1571 ;  Red  River  of  the  North,  Minn.,  ft»m  Moorhead  to  Fergus 
FaUs,  1584. 

APPENDIX  A  A. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

iMPBOYXMBNTa— Tennessee  River.  1591;  French  Broad  River,  Tenn.,  1602;  Little 
Tennessee  River,  Tenn.,  1604;  Hiawassee  River,  Tenn.,  1605;  Clinch  River,  Tenn., 
1606;  Duck  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ey.,  1611;  South 
Fork  of  Cumberland  River,  Ey.,  1633 ;  Caney  Fork  River,  Tenn.,  16^4. 

Examination  and  suBVET.^ObeiPs  [Obey's]  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636; 
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[EXTRACT  FROM  THE  ANNUAL  REPORT  OF  THE  SECRETARY  OF  WAR.] 

War  Department, 
Washington  Cityy  November  30,  1888. 


ENGINEER  BUREAU. 

The  attention  of  Congress  is  again  invited  to  the  defenseless  condi- 
tiou  of  our  sea  coast  and  lake  frontiers.  Thft  last  appropriation  for  the 
permanent  defenses  of  the  country  was  made  in  1875,  and  has  long 
since  been  exhausted.  The  import auce  of  immediate  and  liberal  action 
looking  to  the  effective  defense  of  our  principal  sea-ports  has  been  fully 
set  forth  in  previous  reports,  especially  in  that  of  November  30,  1886. 
It  would  appear  now  more  important  than  ever  that  such  action  should 
be  taken  at  the  second  session  of  the  present  Congress  in  view  of  the 
fact  that  the  last  session  gave  appropriations  lor  the  construction  of 
heavy  ordnance.  Without  heavy  platforms,  strong  armored  protection, 
and  other  permanent  emplacements,  these  guns  and  mortars  when  fin- 
ished will  be  of  comparatively  little  use. 

The  building  of  modern  gun  and  mortar  batteries  requires  longer 
periods  of  time  than  the  construction  of  the  armament.  It  would  ap- 
pear the  part  of  wisdom  that  the  pre])aration  of  these  two  important 
comi>oneiit8  of  a  well  equipped  defense  should  proceed  simultaneously. 
For  the  beginning  of  the  construction  of  such  defenses  an  appropria- 
tion of  $2,840,000  is  asked  for. 

For  the  preservation  and  repair  of  the  existing  works,  many  of  which 
are  still  of  great  value  for  secondary  defense  or  as  important  parts  of 
the  contemplated  new  primary  defense,  no  funds  have  been  available 
since  the  appropriation  of  March  3„  1886.  The  consequent  rapid  and 
extensive  deterioration  is  fully  set  forth  in  the  report  of  the  Chief  of 
Engineers.  For  the  preservation  and  repair  of  existing  works  $200,000 
is  requested. 

Torpedoes  and  submarine  mines  are  now  acknowledged  by  all  nations 
to  be  absolutely  necessary  to  the  efficient  defense  of  harbors  and  sea- 
ports. For  the  purchase  of  these,  and  the  necessary  appliances  for 
operating  them,  for  experimenting  to  ascertain  the  best  of  the  many 
torpedo  inventions,  and  for  the  continuing  of  the  construction  of  the 
necessary  casemates,  cable  galleries,  etc.,  for  working  the  submarine 
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mine  and  torpedo  sj'stems,  $1,890,000  is  recommended.  A  torpedo- 
shed  for  tbe  storage  of  torpedo  material  for  use  in  San  Francisco  Har- 
bor, to  cost  about  $22,000,  should  also  be  constructed. 

The  Engineer  School  of  Application  at  Willets  Point  has  continued 
its  good  work  under  many  disadvantageous  circumstances.  General 
practical  instruction  to  the  younger  engineer  officers  has  been  given, 
and  several  artillery  officers  have  taken  a  special  course  in  torpedo  serv- 
ice. Attention  is  invited  to  the  report  of  the  Chief  of  Engineers  on 
the  subjest  of  the  post  of  Willets  Point  and  the  engineer  depot  and 
Engineer  Battalion. 

For  the  incidental  expenses  of  the  depot,  for  purchase  and  repair  of 
instruments,  the  purchase  of  material  for  instruction,  for  the  library, 
and  for  a  model  room,  $20,000  is  requested. 

Rivers  and  harbors. — The  river  and  harbor  act  passed  during  the 
second  session  of  the  Forty-ninth  Congress  failing  to  become  a  law,  the 
works  for  the  improvement  of  rivers  and  harbors  have  been  prosecuted 
during  the  last  fiscal  year  with  funds  derived  from  balances  remaiuing 
on  hand  from  the  appropriations  of  the  act  of  August  5,  1886,  together 
with  such  few  remnants  of  former  appropriations  as  were  available.  In 
many  instances,  these  being  barely  sufficient  to  provide  for  the  care  of 
the  public  j)roperty  pertaining  to  the  works,  operations  were  necessarily 
suspended,  to  the  great  detriment  of  the  improvements  concerned.  The 
report  of  the  Chief  of  Engineers  sets  forth  the  condition  of  each  im- 
provement, the  extent  of  the  work  performed  during  tiie  past  fiscal  year, 
and  the  amount  of  money  expended.  In  compliance  with  the  provisions 
of  the  river  and  harbor  act  of  March  2,  1867,  estimates  are  presented  of 
the  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1890,  together  with  the  probable  cost  of  completion. 

Such  of  the  reports  of  examinations  and  surveys  for  improvements 
at  places  required  and  provided  for  in  the  river  and  harbor  act  of  Au- 
gust 5,  1886,  as  were  not  inserted  in  the  annual  report  of  the  Chief  of 
Engineers  for  the  fiscal  year  ending  June  30,  1887,  were  separately 
transmitted  to  Congress  during  the  present  session  as  received. 

A  statement  is  given  in  the  report  of  the  Chief  of  Engineers  of  the 
action  taken  during  the  past  fiscal  year  upon  plans  and  locations  of 
bridges  proposed  to  be  built  over  navigable  waters  under  authority  of 
Congress  and  subject  to  the  approval  of  the  Secretary  of  War.  Ex- 
aminations were  also  made,  whenever  requested  by  committees  of  Con- 
gress, of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.  A  statement 
is  also  given  of  the  work  accomplished  in  the  removal  of  wrecks  ob 
structingor  endangering  navigation,  for  which  provision  is  made  in  the 
river  and  harbor  act  of  June  14, 1880,  and  enlarged  by  the  river  and 
harbor  act  of  August  2, 1882. 

Under  section  4  of  the  river  and  harbor  act  of  August  4, 1886,  which 
requires  the  Secretary  of  War  to  report   to  Congress  whether  any 
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bridges,  cause wa^^s,  or  structures  now  erected,  or  in  process  of  erection, 
do  or  will  interfere  with  free  and  safe  navip:ation,  and  if  so,  to  report 
tbe  best  mode  of  altering  or  constructing  the  same ;  and  which  also  re- 
<)mres  a  report  to  be  made  to  Congress  of  all  cases  in  which  piers, 
breakwaters,  locks,  and  dams,  or  other  structures  or  works  built  or 
made  by  the  United  States  in  aid  of  commerce  or  navigation  are 
used,  occupied,  or  injured  by  a  corporation  or  individual,  and  the 
extent  and  mode  of  such  use,  occupation,  or  injury,  the  Chief  of 
Engineers  was  directed  to  report  thereon  as  required  by  the  act.  A 
communication  enumerating  all  instances  of  interference  with  free  and 
safe  navigation,  not  previously  reported  to  Congress,  was  transmitted 
to  the  House  of  Representatives  December  10,  1887,  and  on  January 
3,  1888,  enumerating  in  like  manner  instances  of  tbe  use  or  the  occu- 
pancy of,  or  injury  to,  public  works. 

Improvement  of  South  Pass,  Mississippi  River. — The  record  of  this 
work,  in  last  annual  report  of  the  Department,  was  brought  down 
to  September  29,  1887.  Since  that  date  the  channel  ha^  been  main- 
tained, as  required  by  law,  for  the  full  period  of  one  year,  to  Sei>tem. 
ber  29, 1888,  for  which  payments  have  been  made  amounting  to  $100,(K)0. 
There  has  also  been  paid  $50,000  for  one  year's  interest  on  the 
$1,000,000  retained,  making  the  total  expenditures  to  September  29, 
1888,  inclusive,  $5,600,000. 

During  the  year  mentioned  there  has  been  no  failure  in  the  mainte- 
Dance  of  the  channel. 

Under  the  provisions  of  the  act  of  March  3,  1875,  and  amendatory 
acts,  one-half  of  the  $1,000,000  remaining  as  security  in  the  possession 
of  the  United  States  is  to  be  released  and  paid  to  James  B.  Eads,  his 
assigns  or  legal  representatives,  when  the  prescribed  channel  shall  have 
been  maintained  for  ten  years,  and  as  such  period  of  maintenance  will 
in  all  probability  expire  during  the  fiscal  year  1890,  an  estimate  for  an 
appropriation  of  $500,000  has  accordingly  been  submitted  for  the  action 
of  Congress.  Should  the  appropriation  not  be  made  then,  under  the 
provisions  of  the  act  of  March  3,  1875,  t-he  Secretary  of  the  Treasury  is 
directed  to  issue  the  bonds  of  the  United  States,  bearing  five  per  cent. 
interest,  to  said  Eads  or  his  legal  representatives,  in  payment  at  par 
of  the  warrant  issued  by  the  Secretary  of  War,  as  directed  in  the  same 
act. 

Water  supply  of  Washington,  D.  0.— The  work  of  lining  the  tunnel 
with  masonry  had  advanced  September  1,  1888,  in  its  total  length  to 
13,080  feet,  and  there  remaineil  to  be  lined  at  that  date  7,616  feet.  The 
tunnel  work  was  stopped  on  September  30, 1887,  when  the  appropria- 
tion became  exhausted.  The  deficiency  act,  approved  March  30,  1888, 
appropriated  the  sum  of  $355,000  to  complete  the  tunnel.  On  the 
reservoirs  the  work  under  contract  was  completed  in  October,  1887. 
The  construction  of  the  influent  and  effluent  gate-houses,  necessary  be- 
fore water  can  be  let  in,  has  been  begun. 
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The  Potomac  Flats. — Id  execution  of  the  plan  projected  for  this  im- 
provement, there  has  been  dredged  a  channel  from  350  to  550  feet  wide 
and  20  feet  deep,  between  Oeorgetown  and  Giesboro  Point.  The  Wash- 
ington channel  has  been  dredged  to  a  width  of  350  feet  and  20  feet  deep,, 
all  the  material  being  deposited  on  the  flats,  and  up  to  the  present  time 
about  644  acres  have  been  reclaimed  from  the  overflow  of  ordinary  high 
tide.  Of  the  12,000,000  cubic  yards  required  to  raise  the  flats  to  the  pro- 
posed height  of  3  feet  above  the  highest  freshets,  about  6,511,000  have 
been  deposited.  On  June  30,  1888,  the  expenditure  for  this  improve- 
ment amounted  to  $1,247,495,  less  than  half  the  estimated  cost  of  the 
whole  work. 

A  communication  was  transmitted  to  the  House  of  Representative^^ 
February  18, 1888,  calling  attention  to  the  probability  of  damage  to  this 
improvement,  as  well  as  to  the  water  front  of  the  f»i>y,  from  ice  gorges 
and  freshets  and  to  the  necessity  of  rebuildi.  ,  without  delay,  the 
Long  Bridge,  with  wide  spans  and  open  piers,  oCoring  the  least  resist- 
ance to  the  flow  of  water  in  order  to  avert  such  damage.  The  right  to 
repeal  or  annul  the  act  of  June  21,  1870,  permitting  the  Baltimore  and 
Potomac  Railroad  to  use  this  bridge  was  reserved  to  Congress. 

Attention  is  called  to  the  report  upon  the  construction  of  roads  and 
bridges  in  the  Yellowstone  National  Park,  and  to  the  necessity  of 
further  appropriation  for  this  purpose.  The  number  of  visitors  in- 
creases yearly,  and  in  order  that  the  Park  may  be  fully  maintained  for 
the  purpose  for  which  Congress  intended  it,  its  various  objects  of  in- 
terest should  be  made  readily  accessible.  Owing  to  the  lateness  of  the 
session  at  which  appropriations  are  frequently  made  by  Cougres8,  the 
season  when  expenditures  can  be  made  here  to  the  best  advantage  is 
lost  for  the  flscal  year.  It  is  therefore  recommended,  in  order  that 
work  may  be  done  at  the  most  favorable  time  of  the  year,  that  appro- 
priations for  this  object  be  made  without  limit,  as  is  the  case  with  the 
items  of  the  river  and  harbor  acts. 

The  small  appropriation  stated  in  the  estimates  for  surveys  required 
for  military  purposes,  for  the  publication  of  maps,  including  lake  charts, 
and  local  surveys,  and  for  additions  to  the  engraved  plates  for  the  use 
of  the  War  Department,  is  earnestly  recommended.. 

BBmaES  OVER  NAVIGABLE  WATERS. 

Attention  is  called  to  a  recommendation  in  my  report  of  1885,  and 
repeated  in  the  reports  of  1886  and  1887,  that  action  is  required  on  the 
part  of  Congress  in  the  case  of  navigable  streams  within  the  limits  of  a 
State.  Until  Congress  assumes  control  of  such  subject  the  power  of  a 
State  over  bridges  across  navigable  streams  within  its  limits  is  plenary. 

The  Attorney-General  has  decided  that  section  8  of  the  River  and 
Harbor  act  of  1884  does  not  prevent  the  erection  of  bridges  that  obstruct 
such  streams ;  and  the  ninth  and  tenth  sections  of  the  Biver  and  Harbor 
act  of  1888  seem  only  to  authorize  the  bringing  of  suits  and  a  punish. 
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ment  by  fine  for  obstractioD.  There  are  some  cases  where  a  railroad 
•ompany  coald  afford  to  pay  the  fine  of  $500  per  month  ratlier  than 
make  a  projier  bridge. 

It  is  therefore  suggested  that  some  action  should  be  taken  by  Con- 
gress to  enforce  the  rights  of  the  IToited  States  io  navigable  streams 
within  the  limits  of  a  State,  and  thus  give  effect  to  the  duty  resting 
■pen  the  Government  to  protect  navigation  thereon. 

•              •••«•• 
BNa  SS IV 
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REPORT 

OF 

THE    CHIEF   OF   ENGINEERS, 

UNITED    STATES    ARMY. 


Office  of  the  Chief  of  Engineebs, 

United  States  Abmt, 
Washington^  D.  0.,  October  1, 1888. 
Sm:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1888 : 

officers  of  the  corps  of  engineers. 

The  number  of  ofBcers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  107. 

Since  the  last  annual  report  the  Corps  has  lost  by  retirement,  death, 
and  resignation  five  of  its  officers:  Brig.-Oen.  James  C.  Duane,  who 
was  retired  June  30, 1888,  under  the  provisions  of  section  1  of  the  act 
of  Congress  approved  June  30, 1882;  Col.  Quincy  A.  Gillmore,  who  died 
at  Brooklyn,  N.  Y.,  April  7,  1888;  Capt.  George  M.  Wheeler,  who  was 
retired  June  15, 1888,  in  conformity  with  section  1251  Revised  Statutes; 
Capt  Albert  H.  Payson,  who  resigned  December  1,  1887 ;  and  Lieut. 
Oscar  T.  Crosby,  who  resigned  October  22, 1887. 

There  have  been  added  to  the  Corps  three  second  lieutenants :  two 
by  promotion  of  graduates  from  the  Military  Academy,  and  one  by 
transfer  from  the  line.  Three  additional  second  lieutenants  were  ap- 
pointed from  the  Military  Academy  to  date  from  June  11, 1888,  but 
they  did  not  become  available  for  duty  until  after  the  close  of  the  fiscal 
year,  and  are  therefore  not  included  in  the  strength  of  the  Corps. 

On  the  30th  of  Jtine,  1888,  the  officers  were  distributed  as  follows : 

Office  Chief  of  EngiDeen 1.  4 

Fortifications  and  river  and  harbor  works 20 

FortificationSi  river  and  harbor  works,  Board  of  Engineers,  and  Board  of  Visitors . .  2 
Fortifications,  river  and  harbor  works,  Board  of  Engineers,  and  supervising  en- 
gineer    1 

Fortifications,  Board  of  Engineers^  post  of  Willets  Point,  Engineer  School  of  Ap- 
plication, and  Battalion  of  Engineers 1 

Forti fications,  river  and  harbor  works,  and  light-honse  duty 2 

Fortifications,  river  and  harbor  works,  and  supervising  engineer 1 

Biver  and  harbor  works 22 

River  and  harbor  works  and  light-house  duty 4 

River  and  harbor  works  and  engineer  officer,  military  division 1 

River  and  harbor  works,  Mississippi  River  Commission,  and  Missouri  Kiver  Com- 
mission    1 
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River  and  harbor  works  and  Missouri  River  Commission 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house  duty 

Board  of  Engineers,  Board  of  Visitors,  and  Light-House  Board 

Board  of  Engineers  and  Board  of  Visitors 

Board  of  Engineers,  Board  of  Visitors,  and  Mississippi  Rivei  Commission 

Pnblic  bnildings  and  grounds 

Washington  Aqueduct 

Battalion  of  Engineers  and  Engineer  School  of  Application II 

Under  orders 2 

Leave  of  absence 6 

Detached,  on  duty  as  engineer  officers  of  military  departments,  with  Light-House 
Establishment,  at  Military  Academy,  with  Board  of  Commissioners  of  the  Dis- 
trict of  Columbia,  with  the  Mississippi  and  Missouri  River  Commissions,  and 
at  U.  S.  Infantry  and  Cavalry  School 20 

107 

The  officers  detached  were  on  duty  as  follows: 

Col.  John  G.  Parke,  Superintendent  Military  Academy 1 

Maj.  David  P.  Heap,  engineer  third  light-house  distnct 1 

Maj.  William  Lndlow,  engineer  fourth  light-house  district 1 

Maj.  Charles  W.  Raymond,  Engineer  Commissioner  of  the  District  of  Colnmbia.  1 

Miij.  William  S.  Stanton,  engineer  first  and  second  light-house  districts . .  1 

M^.  James  F.  Gregory,  engineer  secretary  of  the  Light-House  Board I 

Capt.  John  C.  MalFery,  engineer  fifth  and  sixth  light-liouse  districts 1 

Capt.  Charles  F.  Powell,  secretary  and  disbursing  officer  of  the  Mississippi  River 

Commission 1 

Capt.  John  G.  D.  Knight,  instructor  of  engineering  at  the  U.  S.  Infantry  and  Cav- 
alry School 1 

Capt.  Philip  Mi  Price  and  Lieut.  John  Biddle,  on  duty  with  Company '£,  Bat- 
talion of  Engineers,  and  at  the  Military  Academy 2 

Capt.  Thomas  W.  Symons  and  Lieut.  James  L.  Lusk,  assistants  to  the  Engineer 

Commissioner  of  the  District  of  Columbia 2 

Lieut.  Theodore  A.  Bingham,  secretary  and  disbursing  officer  of  the  Missouri 

River  Commission >. 1 

Lieuts.  Gustav  J.  Fiebeger,  George  W  Goethals,  and  Eugene  J.  Spencer,  on  duty 

at  the  Military  Academy    ^ 3 

Lieut.  John  Millis,  assistant  to  engineer,  third  light-house  district 1 

Lieut.  William  C.  Langfitt,  engineer  officer  Department  of  the  Columbia 1 

Lieut.  Hiram  M.  Chittenden,  engineer  officer  Department  of  the  Platte 1 

20 
SEA-COAST  AND  LAKE   FRONTIER  DEFENSES.       * 

The  act  of  February  10,  1875,  gave  tlie  last  appropriation  for  the 
construction  of  permanent  defenses.  Upon  the  expenditure  of  that  ap- 
propriation all  construction  work  ceased.  The  wisdom  of  providing  for 
the  public  defense  in  time  of  peace,  and  while  the  Government  is  in  a 
condition  of  financial  prosperity,  would  appear  to  be  too  self-evident  to 
need  further  demonstration.  The  matter  has  received  the  earnest  at- 
tention of  my  predecessors  for  years  past;  their  recommendations,  as 
set  forth  in  their  printed  annual  reports,  are  exhaustive  and  are  fully 
concurred  in  by  me. 

Attention  is  again  invited  to  the  detailed  estimates  for  the  construc- 
tion of  gun  and  mortar  batteries,  prepared  by  The  Board  of  Engineers, 
and  pnnted  on  page  11  of  the  last  annual  report.  The  total  is  pre- 
sented in  the  estimates  herewith,  as  are  also  estimates  for  the  construc- 
tion of  torpedo  casemates  and  galleries,  and  for  the  purchase  of  torpedo 
material  for  the  defense  of  our  chief  sea-ports. 

The  acts  of  1876, 1877, 1878,  1879,  and  1880  appropriated  each  year 
for  the  protection,  preservation,  and  repair  of  fortifications  and  other 
works  of  defense,  $100,000 }  the  acts  of  1881, 1882, 1883,  and  1884  gave 
annually  $176,000,  and  the  act  of  1885^  $1005000.    This  latter  was  the 
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Vast  appropriation,  and  was  practically  exliansted  by  the  end  of  the 
fiscal  year  for  which  it  wa«  appropriated.  The  eatimates  of  this  ofBce 
for  the  fiscal  years  ending  June  30,  1887,  1888.  and  1889,  were  $175,000 
each,  and  the  estimate  for  the  iiscal  year  ending  Jane  30, 1890,  has  beeii 
increased  by  $25,000  to  cover  additional  damage  and  deterioration  in- 
cident to  over  two  years  of  absolute  neglect.  The  failure  to  obtain  any 
appropriations  for  1887  necessitated  the  practical  abandonment  of  all 
permanent  and  other  defenses  where  there  were  no  garrisons,  or  where 
ordnance  sergeants  could  not  be  detailed  to  take  charge.  Portable 
property  was  secured  as  well  as  possible  and  t^e  fort-keepers  dis- 
charged. 

Neglect  of  any  structure,  however  massive  or  well  built,  refsults  in 
mor^  or  less  rapid  deterioration,  and  we  find  to-day  everything  con- 
nected with  our  permanent  defenses,  which  are  dependent  upon  annual 
appropriations  for  their  maintenance  and  repair,  going  to  rack  and  ruin ; 
slopes  overgrown  with  grass  and  weeds  and  gullied  by  the  rain ;  walks 
and  roads  ragged  and  nntrimmed  and  full  of  holes  and  breaks;  ditches 
and  drains  filled  up  or  fallen  in  and  pools  of  stagnant  water  on  the 
parades  and  in  the  casemates  ;*  the  sewers  in  bad  order  with  the  conse- 
quent evils ;  mortar  and  cement  falling  from  the  joints  of  masonry  for 
want  of  repointing;  timber  gun  and  ammunition  platforms  rotten  oi 
decayed,  and  permanent  concrete  or  masonry  platforms  settling  or  out 
of  plumb,  thus  preventing  the  proper  service  of  the  guns;  casemates 
and  quarters  leaky,  unhealthy,  and  uninhabitable;  magazines  damp 
and  useless;  revetment  walls  on  water  fronts  fiilling  down,  and  waves 
making  serious  and  rapid  encroachments  on  valuable  ground,  thns 
impairing  eligible  sites  Jfor  future  works,  and  generally  about  the  nn- 
garrison^  forts  an  appearance  of  total  abandonment  aud  decay,  and 
irom  the  commanders  of  garrisoned  forts  continued  and  urgent  appeals 
to  keep  the  works  in  proper  repair  for  the  comfort  and  convenience  of 
the  garrison  and  the  efficient  use  of  the  armaments. 

Many  of  these  works  are  still  of  value,  either  in  themselves  directly 
for  minor  defense,  or,  in  connection  with  new  works  projected  for  the 
defense  of  our  harbors.  The  estimate  submitted  is  for  the  preservation 
and  repair  of  such  fortifications  as  are  still  of  value. 

ESTIMATES  OP  APPROPRIATIONS   REQUIRED  FOR  1889-'90. 

For  conntruction  of  gan  and  mortar  batteries  for  defense  of  oar  chief  sea- 
ports  <2, 840, 000 

For  protebtioD,  preservation,  and  repair  of,  and  preparation  of  plans  for, 

fortiticatiousfor  which  there  may  be  no  special  appropriation  available.  200, 000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  our  principal  sea-ports 300, 000 

For  needfal  casemates,  cable  galleries,  etc.,  to  render  it  possible  to  oper- 
ate siibmartne  mines 1,560,000 

For  continuing  torpedo  experiments  and  for  practical  instruction  of 

engineer  troops  in  the  details  of  service 30,000 

For  torpedo  shed  at  San  Francisco  Harbor 22,000 

ToUI 4,952,000 

THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers  stationed  in  New  York  Oity  consisted  of  Col. 
Thomas  Lincoln  Gasey^  Col.  Henry  L.  Abbott,  Col.  William  P.  Craig- 
bill.  Col.  Cyras  B.  Comstock,  Lieut.  Col.  David  C.  Houston,  Lieut.  Col. 
Walter  McFarland,  Maj.  William  B.  King,  and,  when  so  ordered,  the 
officer  in  charge  of  the  work  under  consideration. 
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During  the  fiscal  year  the  Board  has  considered  theqaestions  referred  * 
to  it  by  the  Chief  of  Eugiueers,  and  of  the  reports  submitted  the  follow- 
ing is  a  brief  summary : 

1887,  July  5.  Relative  to  the  cutting  down  of  cribs  of  the  BuflOftlo 
Breakwater  to, receive  masonry  superstructure. 

July  11.  Improvement  of  Shrewebury  Jiiver,  liTew  Jersey. 

July  19,  Improvement  of  Aransas  Pass,  Texas. 

July  19.  Oq  design  for  a  disappearing  gun-carriage  by  Maj.  M.  B. 
Adams,  Corps  of  Engineers. 

August  2.  Estimates  for  appropriations  for  coast  defenses,  including 
submarine  mines,  for  the  fiscal  year  ending  June  30, 1889. 

October  24,  Submarine  defenses  of  New  York  Harbor. 

November  11.  Improvement  of  Brazos  Eiver,  Pass  Cavallo,  and 
Brazos  Santiago,  Texas. 

November  11.  Submarine  defenses  of  Boston  Harbor. 

December  20.  Study  for  a  typical  mortar  battery. 

1888,  January  3.  In  relation  to  Senate  bill  No.  62,  Fiftieth  Congress, 
first  session,  to  provide  for  fortifications  and  other  seacoast  defenses. 

January  17.  Submarine  defenses  of  San  Francisco  Harbor. 

January  20.  In  relation  to  Senate  bill  No.  1241,  Fiftieth  Congress, 
first  session,  to  prevent  obstructive  or  injurious  deposits  in  New  York 
Harbor. 

February  10.  Deepening  of  channels  in  New  York  Harbor. 

Febrnary  11.  In  relation  to  Senate  bill  No.  1448  and  House  bill  No. 
4923,  Fiftieth  Congress,  first  session,  for  the  establishment  of  a  Bureau 
of  Harbors  and  Water-ways. 

March  16.  On  the  paper  of  Prof.  L.  M.  Haupt,  of  the  University  of 
Pennsylvania,  relative  to  the  physical  features  at  harbor  entrances. 

March  16.  Improvement  of  the  Arkansas  River. 

March  16.  Estimates  for  placing  Fort  Moultrie  in  a  state  of  defense. 

April  10.  On  leasing  Government  lisinds  at  Sandy  Hook  for  hotel 
purposes. 

April  25.  Same  subject. 

May  4.  On  proposed  right  of  way  to  the  Birmingham,  Mobile,  and 
Navy  Cove  Harbor  Railroad  Company  across  the  military  reservation 
at  Fort  Morgan,  Ala. 

June  15.  On  design  for  a  disappearing  gun-carriage  by  Maj.  M.  B. 
Adams,  Corps  of  Engineers. 

June  15.  Submarine  defenses  of  Hampton  Roads. 

In  the  performance  of  the  duties  of  the  Board,  the  following. personal 
examinations  by  committees  were  made: 

1887,  July  7.  Visit  to  the  forts  in  New  York  Harbor  m  connection 
with  locations  for  torpedo  casemates. 

1888,  May  3.  Attendance  at  the  annual  examination  of  ofGicers  at  the 
Engineer  School  of  Application,  Willets  Point,  N.  Y. 

June  22.  Annual  inspection  of  the  Engineer  School  of  Application, 
Willets  Point,  N.  Y. 

In  addition  to  their  duties  with  The  Board  of  Engineers  the  individual 
members  have  been  otherwise  engaged  as  follows  : 

Col.  Thos.  Lincoln  Casey,  the  President  of  the  Board,  has,  as  a 
member  of  the  Light-House  Board  under  the  Treasury  Department, 
iittended  the  meetings  of  the  Board  from  time  to  time  in  Washington. 
He  continued  in  charge  of  the  Washington  National  Monument  until 
Ai)ril  4, 1888,  when  he  was  relieved  at  his  own  request.  He  remained 
in  charge  of  the  construction  of  the  State,  War,  and  Navy  Departments 
building  until  May  31, 1888,  at  which  date  the  accounts  and  office  were 
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closed  and  bis  final  report  rendered  to  the  Secretary  of  War.  He  has 
also  served  as  a  member  of  the  Board  of  Visitorsto  the  Engineer  School 
of  AppUcatiod  at  Willets  Point;  as  a  member  of  Board  of  Engineer 
Officers  on  bridges  across  the  Arthar  Kill,  Staten  Island,  New  York  ; 
and  npoD  special  boards  for  the  examination  of  officers  of  the  Corps 
of  Engineers  for  promotion. 

Col.  Henry  L.  Abbot  has  continued  in  charge  of  certain  experiments 
with  torpedoes  and  as  a  member  of  the  Board  of  Officers  and  Civilians 
on  Coast  Defense.  He  has  served  as  a  member  of  the  Board  of  Visi- 
tors to  the  Engineer  School  of  Application  and  of  special  boards  for  the 
examination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and  on 
board  to  report  on  plan  and  location  of  bridge  across  the  Mississippi 
]iiv€r  at  Dabuque,  Iowa.  He  examined  and  reported  upon  the  site  of 
the  new  bridge  across  the  Arthur  Kill,  Staten  Island,  New  York,  and 
delivered  a  course  of  lectures  on  sea-coast  defense  at  the  Naval  War 
College,  Newport,  E.  I.,  during  the  term  beginning  in  September,  1887. 
He  was  assigned  to  the  charge  of  the  office,  the  river  and  harbor  works, 
and  the  fortifications  of  the  late  General  Q.  A.  Oillmore  at  his  decease, 
and  has  supervised  the  transfer  of  these  works  to  the  several  officers 
now  in  charge.    This  duty  is  still  unfinished. 

Col.  William  P.  Craighill  has  continued  as  a  member  of  the  Board 
since  December  24,  1886,  for  the  consideration  of  such  matters  of  impor- 
tance as  the  Chief  of  Engineers  has  designated.  In  addition  to  conduct- 
ing the  works  of  river  and  harbor  improvement  and  fortifications  with 
which  he  has  been  charged,  he  has  been  supervising  engineer  of  the 
districts  of  Captains  Hinman,  Bixby,  and  Black.  Lieutenants  Abbot 
and  Carter,  United  States  Corps  of  Engineers,  and  Mr.  S.  T.  Abort, 
United  States  agent,  and  has  served  on  special  boards  as  follows :  For 
improvement  of  Cape  Fear  River,  North  Carolina ;  on  improvement  of 
the  Potomac  Biver,  District  of  Columbia;  on  permanent  improvement 
of  Delaware  Biver  and  Bay ;  on  construction  of  the  locks  and  canal  at 
the  Cascades,  Columbia  Biver,  Oregon;  on  removal  of  islands  and 
shoals  in  Delaware  River  between  Philadelphia,  Pa.,  and  Camden,  N. 
J.,  and  as  a  member  of  joint  advisory  board  to  State  harbor  commis- 
sioners of  Norfolk,  Portsmouth,  and  Norfolk  County,  Va. 

Col.  C.  B.  Comstock  returned  to  duty  from  sick  leave  of  absence  De- 
cember 5,  1887.  He  has  continued  a  member  of  the  Mississippi  Biver 
Commission,  and  has  been  its  president  since  May  10, 1888;  he  has  also 
served  as  a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of 
Application ;  on  boards  for  improvement  of  Cape  Fear  River,  and  the 
Potomac  Biver  in  the  vicinity  of  Washington;  and  on  board  to  consider 
and  report  upon  removal  of  islands  and  shoals  in  Delaware  Biver  be- 
tween Philailelphia, Pa.,  and  Camden,  N.  J.;  also  a  member  of  board 
for  examination  of  officers  of  the  Corps  of  Engineers  for  promotion. 

Lieut.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board 
of  Engineers.  He  has  conducted  the  various  works  of  river  and  harbor 
improvement  and  of  fortifications  under  his  charge,  and  has  served  as  a 
a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of  Application. 

Lient.  Col.  Walter  McFarland,  in  addition  to  conducting  the  works 
of  river  and  harbor  improvement  and  of  fortifications  with  which  he  is 
charged,  has  served  as  a  member  of  the  Board  of  Visitors  to  the  Engi- 
neer School  of  Application  and  of  the  Board  on  Improvement  of  Dela- 
ware Kiver  and  Bay.  He  also  inspected  the  works  in  charge  of  Majors 
Ernst  and  Damrell  and  Captains  Hoxie,  Taber,  and  Black. 

Major  William  K.  King  has  commanded  the  Post,  the  Engineer  School 
of  Application,  the  Engineer  Depot,  and  the  Battalion  of  Engineers  at 
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Willets  Point,  New  York.  He  has  had  charge  of  the  constraction  of 
Fort  Schuyler,  of  forl>  and  engineer  depot  at  Willet's  Point,  of  tor- 
pedoeipi  for  harbor  defense,  and  of  experiments  with  torpedoes ;  also 
charge  of  the  constraction  of  ofScers'  quarters,  mess,  etc.,  at  Willets 
Pointy  and  of  disbursements  forthe  same.  He  has  served  on  special  board 
tor  examination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and 
on  board  of  engineer  officers  on  bridges  across  the  Arthur  Kill,  Staten 
Island,  New  York. 

Seorcoast  fortifications. — The  Board  of  Engineers  has  nothing  fiirther 
to  add  to  its  reports  of  last  year,  contained  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1887,  respecting  the  necessity  for  modern  de- 
fenses along  the  sea-board,  and  the  urgency  for  the  emplacement  of 
high-power  guns  and  rifled  mortars  in  our  important  harbors,  together 
with  the  preparation  for  the  working  and  establishing  of  obstructions 
by  mines  in  the  fairways  of  approach  to  the  several  harbors  in  ques- 
tion. 

POST  OP  WILLETS  POINT,  NEW  YORK— ENGINEER  SCHOOL  OP  APPLI- 
CATION—BATTALION OF  ENOINBERS— ENaiNEER  DEPOT. 

POST  OP  WILLETS  POINT,  NEW  YORK. 

At  the  close  of  the  fiscal  j^ear  ending  June  30, 1888,  the  garrison  con- 
sisted of  20  commissioned  officers  and  352  enlisted  men. 

During  the  year  the  Quartermaster's  Department  completed  several 
much-needed  improvements,  such  as  the  supply  of  water  from  the  flush- 
ing works,  bath-tubs,  water-closets,  etc.,  in  barracks  and  quarters,  an 
adequate  sewerage  system,  new  double  set  of  officers'  quarters,  and  new 
hospital  'y  and  began  the  laying  of  a  system  of  brick  side-walks. 

Improvements  recommended  are :  A  new  set  of  barracks ;  new  quar- 
termaster's and  commissary  store-house,  properly  located ;  to  clean  out 
and  deepen  the  lagoon  and  ditch  between  the  post  and  main  land ;  the 
reconstruction  of  the  soldiers'  laboratory  destroyed  by  fire  in  Novem- 
ber, 1886 ;  and  a  suitable  building  to  contain  the  collection  of  engineer 
models. 

The  health  of  the  garrison  has  been  satisfactory  (but  four  deaths,  two 
accidental,  in  a  population  of  over  600).  With  recent  improvements 
and  these  herein  proposed  but  little  future  trouble  is  anticipated. 

SCHOOL  OF  APPLICATION. 

During  the  past  year  two  officers  of  engineers  completed  a  three 
years'  course,  and  three  artillery  officers  a  seven  monthe  course,  and 
have  been  relieved. 

The  library  of  the  school  has  received  valuable  accessions,  and  $500 
is  asked  for  the  next  year. 

The  officers  have  visited  several  large  manufacturing  establishments 
in  the  vicinity,  witnessing  mechanical  operations,  etc.,  of  professional 
interest. 

A  greater  number  of  artillery  officers  can  be  accommodated  for 
instruction  in  torpedo  service,  and  it  is  recommended  that  officers  of 
cavalry  and  infantry,  who  so  desire,  be  detailed  for  such  instruction 
when  enough  artillery  officers  are  not  available. 

BATTALION  OP  ENGHNEERS. 

The  legal  strength  is  752  enlisted  men  in  five  companies ;  the  author- 
ized strength  is  450.    Companies  A,  B,  and  C  are  stationed  at  Willets 
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Point,  :New  York  ;  Company  E,  at  West  Point,  N.  Y.  Company  D  is 
not  organized. 

A  T08ter  of  officers  and  changes  is  given  in  report. 

iiecraiting  has  been  done  by  enlistments  and  re-enlistments  at  Wil- 
lets  Point,  and  by  assignment  from  the  general  depot  at  David's  Island, 
New  York  Harbor. 

Daring  the  year  the  losses  have  been  134  and  the  gains  131. 

The  battalion  has  been  drilled  and  instructed  in  the  various  subjects 
pertaining  to  their  duties  as  engineer  troops. 

EXPERIMENTS. 

In  the  absence  of  appropriations  for  **  torpedoes  for  harbor  defenses^ 
for  the  past  two  years,  no  addition  could  be  made  to  the  supply  of 
materials,  and  no  systematic  course  of  experiments  could  be  made 
towards  the  future  development  of  the  system,  to  keep  pace  with 
improvements  constantly  being  made  in  such  appliances  abroad. 

A  few  simple  experiments  were,  however,  made  with  such  facilities 
as  were  available,  a  brief  account  of  which  will  be  found  in  the  report 
of  the  officer  in  charge  of  the  Engineer  School  and  Depot  at  Willets 
Point  (Appendix  No.  1). 

ENGIKEEB  DEPOT — PUBLIC  BUILDINGS  AND  CONSTUUCTIONS. 

The  building  for  an  officers'  mess  and  library  was  completed  and  oc- 
cupied during  the  year. 

Instruments  have  been  purchased,  repaired,  and,  when  required, 
issued  to  officers  of  the  Corps  in  the  field. 

Observatory  dome  repainted.  Water  brought  into  officers'  labora- 
tory. The  printing,  book-binding,  draughting,  photogra[)bing,  litho- 
graphing, engine-driving,  general  work  of  repair  and  preservation  of 
property,  buildings,  and  care  of  animals,  have  been  done  by  engineer 
soldiers.  The  steamer  David  Bnshnell  was  placed  on  the  ways  during 
the  winter,  but  could  not  be  repaired  au^  launched  in  the  spring,  owing 
to  a  failure  of  the  appropriation  for  the  torpedo  service. 

A  small  testing-machine  was  improvised  for  measuring  the  strength 
of  wire,  rope,  etc. 

Materials  required  were  purchased  and  issued  for  use  here,  and  ttue 
necessary  office  work  of  the  depot  was  performed. 

8TATBMKNT  OF  FUNDS. 

Conm8»  appropriated  for  the  fiscal  year  ending  June  30,  1888 $6, 500. 00 

Of  this  has  been  expended  and  pledged 0,494.3*^ 

No  appropriation  sks  yet  available  for  the  fiscal  year  ending  June  30, 1889, 

cKcept  an  extension  for  the  month  of  Jaly,  1888,  of 540. 99 

There  will  be  required  for  the  fiscal  year  ending  June  30,  1890— 

For  incidental  expenses  of  depot |5, 000. 00 

For  purchase  of  materials  for  instruction 1,500.00 

For  purchase  and  repair  of  instruments 5,000.00 

For  purchase  of  professional  works  for  the  library 500. 00 

For  a  building  to  contain  engineer  models 8,000.00 

In  aU 20,000.00 

(See  Appendix  No.  1.) 
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RIVER   AND    HARBOR   IMPROVEMENTS. 

The  fands  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  daring  the  past  fiscal  year  were,  owing  to  the 
failure  of  the  river  and  harbor  act  passed  during  the  second  session  of 
the  Forty-ninth  Congress  to  become  a  law,  derived  from  balances  re- 
maining on  hand  from  the  act  of  August  5,  1886,  t  )^ether  with  such 
few  remnants  of  former  appropriations  as  were  available.  In  many  in- 
stances these  being  only  sufficient  to  provide  for  the  care  of  the  public 
property  pertaining  to  the  works,  operations  were  necessarily  suspended, 
to  the  great  detriment  of  the  improvements  concerned. 

A  brief  statement,  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works,  given  below,  sets  forth  the  condition  of  each  im- 
])rovement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
.the  amount  expended,  and,  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  approved  March  2, 1867,  estimates  of  the  amount 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1890,  with  the  probable  cost  of  completion. 

Although,  as  a  general  rule,  regard  is  necessarily  had,  in  the  prepa- 
ration of  these  estimates,  to  the  more  intimate  acquaintance  of  the  en- 
gineer officer  in  charge  with  the  requirements  of  each  locality,  they 
have  been  carefully  revised  and  amended  when  deemed  advisable,  in 
this  office,  the  most  economical  administration  of  the  works  being  con- 
sidered as  well  as  the  average  of  the  grants  by  Congress  for  each  work 
during  the  past  few  years;  and  it  has  sometimes  been  necessary  to 
make  changes  in  the  officer's  estimates  of  the  probable  amount  required 
for  completion  in  consequence  of  appropriations  made  by  the  river  and 
harbor  act  of  August  11, 1888. 

The  examinations  and  surveys  provided  for  by  the  river  and  harbor 
act  of  August  5, 1886,  have  been  made  and  the  results  thereof  reported 
to  Congress  from  time  to  time,  and  such  of  them  as  were  not  contained 
in  the  report  of  this  office  for  1887  will  be  found  in  the  appendix  to  this 
report. 

Examinations  were  made  during  the  fiscal  year  of  such  plans  and  loca- 
tions as  were  submitted  by  parties  interested,  of  bridges  proposed  to  be 
built  over  navigable  waters  subject  to  the  approval  of  the  Secretary  of 
War,    A  brief  statement  is  given  of  the  action  had  in  such  cases. 

Examinations  were  also  made  whenever  requested  by  committees  of 
Congress,  of  proposed  bills  authorizing  the  construction  of  bridges,  upon 
which  the  views  of  the  War  Department  were  desired.  Of  bills  so  ex- 
amined during  the  present  session  of  Congress  to  the  close  of  the  Ascal 
year,  sixty  originated  in  the  Senate^  and  eighty  in  the  House  of  Repre- 
sentatives. 

The  reports  heretofore  ma^e  to  Congress,  up  to  the  end  of  the  fiscal 
year,  in  compliance  with  the  requirements  of  section  2  of  the  river  and 
harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August  5, 1886,  of  in- 
stances where  bridges,  causeways,  or  other  structures  erected  or  in  proc- 
ess of  erection  do  or  will  interfere  with  free  and  safe  navigation ;  and 
also  of  instances  in  which  piers,  breakwaters,  or  other  works  built  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  individual,  will  be  found  in  Appendix 
WW  23  and  XX,  respectively,  of  this  report. 

A  statement  is  also  given  of  the  work  accomplished  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  general  provision  for 
which  was  made  in  the  river  and  harbor  act  approved  June  14, 1880,  en- 
larged by  provision  of  the  river  and  harbor  act  of  August  2, 1882. 
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ATLANTIC  COAST  AND  GULF   OF    MEXICO. 

IMPROVEMENT   OF  RIVERS  AND   HARBORS  IN   THE  STATES  OP  MAINE 
AND  NEW  HAMPSHIRE. 

Officer  in  charge,  Lieut)  Ool.  Jared  A.  Smith,  Corps  of  EDgineers. 

1.  Lubec  Channel,  Maine.-^This  channel  lies  between  the  eastern  ex- 
tremity of  Mairie  and  Gampo-Bello  Island,  belougiog  to  the  Dominion 
of  Canada.  Originally  the  channel  was  bat  5  feet  in  depth  at  mean  low 
water,  and  but  2  feet  at  low  water  of  spring  tides. 

The  original  project  of  improvement  adopted  in  1879,  proposed  wid- 
ening and  deepening  the  channel  by  dredging,  where  necessary,  from 
the  Narrows  to  the  Western  Bar  Beacon,  so  as  to  give  a  width  of  200 
feet  and  a  depth  of  12  feet  at  mean  low  water,  or  9  feet  at  low  water  of 
spring  tides.    This  part  was  corai)leted  in  1883. 

The  present  project  contemplates  increasing  the  width  to  275  feet,  and 
to  300  feet  in  the  bends.    Length  of  channel,  2^  miles. 

The  amount  expended  upon  this  improvement  to  June  30, 1887,  was 
$  139,932.04.  The  resulting  improvement  to  navigation  in  this  thorough- 
fare has  been  great,  as  it  has  made  a  channel  of  the  specified  depth, 
and  varying  from  200  to  278  feet  wide,  besides  a  stone  jetty  near  the 
Narrows  to  direct  the  strong  current. 

Daring  the  last  fiscal  year  there  has  been  expended  the  snm  of 
$9,057.93,  in  widening  the  channel  by  dredging,  resulting  in  obtaining 
its  fall  width  for  nearly  half  the  length  from  the  lower  end. 

The  estimated  cost  of  completing  the  improvement  heretofore  ap- 
proved is  $22,500. 

It  is  proposed  to  expend  any  funds  which  may  be  available  for  the 
ensaing  year  in  widening  the  channel  to  complete  the  present  project  as 
far  as  practicable. 

J aly  1,1887,  amount  available 19,067.96 

Jalj  1,  188B,  amonnt  expended  during  the  fiscal  year,  exclnsiye  of  liabili- 
ties outaUnding  July  1, 1887 ,    9,057.93 

July  1, 1888,  balance  available 10.03 

Amount  appropriated  by  act  of  August  11,  1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 20,010.03 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 500. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 

2.  Moose  a  hec  Bar,  Maine. — The.  project  for  this  improvement  was 
adopted  in  1881,  the  object  being  to  give  a  direct  channel  over  the  bar 
having  a  width  of  200  leet  and  a  depth  of  14  feet  at  mean  low  water. 
The  old  channel  was  indirect,  crooked,,  and  dangerons. 

The  entire  amount  expended  to  June  30, 1887,  npon  the  improvement 
has  been  $30,393.11. 

The  dredsred  channel  over  the  bar  was  completed  in  September,  1885, 
and  there  remains  to  complete  the  project  only  the  removal  of  the  small 
ledge  known  as  *^  Steamboat  Ledge."  The  amount  available  is  sufBcient 
to  complete  the  work  a«  originally  planned. 

The  detailed  survey  of  the  ledge  was  completed  in  June,  1887,  and  a 
contract  for  removal  of  "  Steamboat  Ledge  "  to  a  depth  of  15  feet  at  mean 
low  water  was  concluded  in  August. 
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Various  delays  bave  occ^^^ed  to  the  contractor,  so  that  the  work  is 
still  uufiiiished.  The  work  thus  far  completed  under  the  contract  has 
not  been  sufticient  to  improve  the  channel  nor  to  involve  any  payments 
under  the  contract. 

The  contract  has  been  ext^jnded  to  September  29, 1888,  at  which  time 
it  is  expec^ted  that  the  removal  of  the  ledge  will  be  completed. 

This  channel  is  a  thoroughfare  for  a  very  large  number  o(  coasting 
vessels  and  steamers.  The  improvements  thus  far  made  have  been  of 
very  great  benefit  to  navigation.  The  amount  on  hand  will  be  expended 
in  completing  the  original  project. 

The  appropriation  available  will  be  expended  in  widening  the  chan- 
nel and  in  the  removal  of  some  dangerous  ledges  one-half  mile  west  of 
the  bar. 

Joly  1,  1887,  amount  available $9,606.89 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive 

01  liabilities  outstanding  July  1,  1887 $569. 81 

July  1,  1888,  outstanding  liabilities 878.85 

July  1,  1888,  amount  covered  by  existing  contracts 1, 621. 00 

3,069.66 

July  1.  188S,  balance  available 6,537.23 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 21, 537. 23 

(See  Appendix  A  2.)  • 

3,  Narraguagua  River,  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  extending  from  the  anchorage  known  as  "deep  hole,'' 
near  Fickett's  Point,  to  deep  water,  the  shoalest  part  having  only  4  feet 
at  extreme  low  water  and  only  5J  feet  at  mean  low  water. 

The  project  for  improvement  adopted  in  1886  consists  in  dredging  a 
channel  11  feet  deep  at  low  water  to  the  steam-boat  landing  at  Long 
Point,  and  thence  9  feet  deep  to  the  deep  hole,  or  anchorage,  the.width 
of  the  channel  to  be  200  feet  throughout,  except  in  the  reach  by  the 
steam-boat  wharf,  where  it  is  to  be  increased  to  300  feet. 

The  estimated  expense  of  the  improvement  was  $50,000.  The  only 
expenses  incurred  previous  to  June  30,  1887,  were  for  the  necessary 
preparatory  work,  amounting  to  $257.  In  the  last  fiscal  year  there  has 
been  expended  the  sum  of  $9,743.  Total  expenditures,  $10,000.  A 
channel  11  feet  deep  has  been  dredged  from  deep  water  to  a  point  above 
the  lower  steam-boat  wharf,  a  distance  of  5,000  feet,  of  which  3,550  feet 
is  50  feet  wide  and  the  remaining  distance  75  feet  wide.  The  lower 
steam-boat  wharf  can  now  be  reached  by  steam-boats  at  all  ordinary 
low- water  stages,  but  this  is  of  little  value,  as  the  steamers  must  wait 
for  high  water  to  enable  them  to  turn  around. 

The  mouth  of  the  Narraguagus  River  forms  a  harbor  which  is  some- 
what used  as  an  anchorage  by  coasting  vessels.  The  steamers  of  the 
Portland,  Bangor  and  Machias  Steamboat  Company  touch  at  the  Mill- 
bridge  landing  (Long  Point)  four  times  each  week. 

The  $10,000  appropriated  will  be  used  in  continuing  the  improve- 
ment. Tbe  balance  required  to  complete  the  improvement  is  estimated 
at  $30,000. 

July  1,  1887,  amount  available $9,743  00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July.l,  18-^7 9,743  00 

Amount  appropriated  by  act  of  August  11,  1888 10,000  00 
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fimonnt  (e&timftted)  required  for  completion  ofexietiiiji  project . $30,000  00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890.  10, 000  00 
\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[   harbor  acts  of  1866  and  1867. 

(See  Appendix  A  3.) 

4.  For  commencing  the  construction  of  a  breakwater  from  Mount  Desert 
to  Porcupine  Island^  Maine. — This  is  a  new  work.  The  officer  in  charge, 
in  his  report  upon  the  survey,  made  in  compliance  with  the  act  of 
Augusts,  1886,  printed  in  Appendix  A  of  the  Report  of  the  Chief  of  En- 
gineers for  1887,  page  483,  stated  that  with  the  view  to  affording  pro- 
tection on  the  south  and  southeast  sides  of  the  harbor  a  breakwater  is 
necessary,  and  that  the  only  practicabledocation  for  it  is  between  Round 
Porcupine  Island  ana  one  of  the  adjacent  points  in  Mount  Desert  isl- 
and.   The  estimated  cost  of  the  work  is  given  at  8500,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  for  com- 
meucing  the  work  $50,000,  and  $100,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 
Amountappropriatedby  act  of  August  11, 18d8 |50,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 450, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    barbor  acts  of  1866  and  1867. 

5.  Bagaduce  River^  Maine, — To  comply  with  the  requirements  of  the 
river  and  harbor  act  of  August  5,  1886,  a  preliminary  examination  and 
survey  was  made  of  the  Bagaduce  River  between  the  towns  of  Penob- 
scot and  Brooksville,  Me. 

A  report  of  tjie  results  of  the  survey  was  transmitted  to  Congress 
February  8, 1888,  and  printed  as  House  Ex.  Doc.  No.  157,  Fiftieth  Con- 
gress, first  session. 

The  estimated  cost  of  straightening  and  deepening  the  channel, 
proposed  by  the  officer  in  charge,  to  give  a  width  of  100  feet  from 
Bridge's  Point  to  the  village  of  South  Penobscot,  with  a  depth  of  5  feet 
at  low  water,  is  $45,000. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $3,000  for  the  proposed  improvement,  and  $10,000  may  be  prof- 
itably expended  in  continuing  it  during  the  fiscal  year  ending  June 
30,  1890. 
Amount  appropriated  by  act  of  August  11,  1888 $3,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 4*2,  OOO.  00 
Amou  ntthat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000.  GO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

6.  Bangor  Harbor  and  Penobscot  River,  Maine.-^The  present  project 
for  this  improvement  consists  in  widening  the  channel  to  300  feet  by 
dredging  opposite  Bangor  to  a  depth  of  11  feet  at  extreme  low  water, 
also  to  widen  the  channel  and  remove  obstructions  in  Crosby's  Narrows. 

The  estimated  cost  of  the  entire  improvement  is  $75,000. 

The  former  channel  at  Bangor  was  too  narrow  to  accommodate  the 
numerous  vessels  in  connection  with  the  lumber  rafts,  which  often  re- 
quire much  space. 

There  was  expended  upon  the  work  to  June  30,  1887,  the  sum  of 
$20,403.97.  The  result  was  the  required  increase  of  width  for  a  distance 
of  over  half  a  mile. 

A  contract  for  continuing  the  work  has  been  in  force  during  the  last 
year,  but  the  contractors  have  not  made  satisfactory  progress.    The 
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improvement  has  been  somewhat  extended  during  the  year.    Work 
ander  the  contract  will  be  completed  ou  or  before  October  15,  1888. 

The  amount  expended  daring  the  fiscal  year  has  been  $4,391.10. 

The  balance  of  the  available  funds  will  be  expended  in  continuing  the 
contract,  with  the  necessary  contingent  expenses. 

The  estimated  amount  required  to  complete  the  project  is  $40,000. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886, 
a  .preliminary  examination  and  survey  were  made  of  the  Penobscot 
Biver  from  Bangor  to  Bucksport,  Me.  A  report  of  the  results  of  the 
survey  was  transmitted  to  Congress  February  8, 1888,  and  printed  as 
House  Ex.  Doc.  No.  133,  Fiftieth  Congress,  first  session. 

The  officer  in  charge  estimates  the  cost  of  the  improvement  he  pro- ' 
poses  at  $365,000. 

The  amount  available  will  be  expended  between  Bangor  and  Crosby^s 
Narrows,  and  Bucksport  and  Winterport. 

Jaly  1, 1887,  axnoant  available $14,596.03 

Jaly  1, 1888,  amount  expended  daring  fiscal  year,  exclasive  of 

liabUitiee  outstanding  July  I,  1887 $3,868.35 

July  1,  1888,  outstanding  liabiUties 522.75 

July  1. 1888,  amount  covered  by  existing  contracts 9, 822. 92 

14,214.02 

*  *^  , 

July  1,  1888*, "balance  available 3H2.01 

Amountappropriatedby  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 50, 382. 01 


Amount  (estimated)  required  for  completion  of  existing  project,  subject 

to  revision 355.000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1890  100  000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  4.) 

7.  Belfast  Harbor,  Maine. — The  harbor  was  originally  shallow  along 
the  wharf-fronts,  east-side,  so  that  vessels  could  only  land  on  high  stages 
of  water.  A  project  for  the  improvement  of  this  harbor  was  adopted 
in  1876,  the  object  being  to  enable  vessels  drawing  10  to  12  feet  of  water 
to  reach  the  wharves  at  all  stages  of  the  tide. 

Up  to  June  30, 1887,  there  had  been  expended  the  sum  of  $22,193.20. 

The  west  side  of  the  harbor  has  been  improved  so  that  there  is  10 
feet  at  mean  low  water  in  the  upper  part  and  11  to  12  feet  in  the  lower 
part. 

The  officer  in  charge  recommends  that  the  area  of  the  harbor  be  in- 
creased by  dredging  Uie  shoal  on  the  northeast  side  to  a  depth  not  less 
than  8  feet  at  low  water.  He  estimates  the  expense  of  dredging  at 
$15,600,  provided  it  can  be  expended  in  one  sum. 

The  amount  expended  in  the  last  fiscal  year,  making  examination  and 
report,  has  been  $20.64. 

July  1,1887, amount  available |2,806.80 

July  1,  1^^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 , 20.64 

July  1,1888,  balance  available 2,786.16 

(See  Appendix  A  5.) 

8.  Camden  Harbor ^  Maine. — To  comply  with  the  requirements  of  the 
river  and  harbor  act  of  August  5,  1886,  a  preliminary  examination  and 
survey  were  made  of  Camden  Harbor.    A  report  of  the  results  was 
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transniitted  to  Congress  Febraary  2, 1888,  and  printed  as  House  Ex. 

Boc.'No.  141,  Fiftieth  Congress,  first  session. 

k.  survey  of  this  harbor  was  made  in  1872^  and  sabseqnently  two 
e\iaunel8,  each  80  feet  wide  and  6  feBt  deep,  were  dredged  to  the  upper 
part  of  the  basin.  The  present  projeot  contemplates  dredging  the  ap* 
proacb  to  these  channels  to  a  depth  of  10  and  12  feet ;  the  deepening 
of  the  channels  to  10  feet,  and  their  extension  to  the  upper  end  of  the 
harbor  with  a  depth  of  5  feet  at  mean  low  water,  at  an  estimated  cost 
of  $25,520. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  910,000  could  be  profitably  expended 
thereon  during  the  fiscal  year  ending  June  30, 1890. 

A moant  appropriated  by  act  of  Aagostll,  1888 |5,000.00 

{Amoant  (estimated)  required  for  completion  of  existing  project 20, 520. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  endine  June  ;)0, 1890    lU,  000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

9.  Bochport  RarboTj  Maine. — The  river  and  harbor  act  of  August  5, 
1886,  provided  for  a  preliminary  examination  and  survey  of  Bockport 
Harbor.  A  report  of  the  results  of  the  survey  was  transmitted  to  Con- 
gress February  2, 1888,  and  printed  as  House  Ex.  Doc.  No.  141,  Fiftieth 
Congress,  first  session,  which  contains  an  estimate  of  $14,000  for  remov- 
ing a  shoal  in  the  vicinity  of  the  wharves  to  a  depth  of  12  feet  mean  low 
water.  The  present  depth  upon  this  shoal  varies  from  1^  feet  to  11^ 
feet. 

The  river  and  harbor  act  of  August  11^  1888,  appropriates  $10,000  for 
this  harbor,  and  an  additional  sum  of  $4,000  could  be  profitably  ex- 
pended in  completing  the  removal  of  this  shoal  during  the  fiscal  year 
ending  June  30, 1890. 

Amoant  appropriated  by  act  of  August  11,  1888 |10,000.00 

{Amoant  (estimated)  required  for  completion  of  existinf;  project 4, 000. 00 
Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  June  30^  1690      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

10.  Harbor  at  Bocklandy  Maine.— The  project  for  improving  this  harbor 
adopted  in  1881,  consists  in  the  construction  of  two  breakwaters  to 
protect  the  shipping  in  the  harbor  and  to  make  it  a  harbor  of  refuge. 
The  harbor  was  open  to  all  easterly  winds  and  seas,  and  the  break- 
waters when  completed  will  afford  still  water  and  good  anchorage. 

There  had  been  expended  on  the  improvement  to  June  30, 1887,  the 
sum  of  9105,631.76. 

As  a  result  the  breakwater  from  Jameson's  Point  had  been  completed 
its  full  length  of  1,900  feet  from  high- water  mark  on  shore,  and  to  a 
height  of  5  feet  above  mean  low  water.  It  has  been  found  necessary 
to  raise  the  top  to  mean  high-water  level,  and  this  work  has  been  com- 
menced at  the  outer  extremity. 

During^the  year  ending  June  30, 1888,  there  has  been  expended  .the 
sum  of  $14,684.84.  As  a  result  the  bieakwater  has  been  completed  to 
high-water  level,  for  a  distance  of  271  feet  from  the  outer  end,  making  it 
20  feet  wide  on  top. 

The  beacon  has  been  removed  from  its  old  position  and  re-erected  on 
the  outer  end  of  the  breakwater. 

The  estimate^  cost  of  completing  the  first  breakwater  to  the  level  of 
high  water,  and  the  second  to  mean  sea-level,  as  originally  planned,  is 
$650,000.  The  amount  that  has  been  appropriated  for  this  work  is 
$122,500. 
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The  raising  of  the  breakwater  is  expected  to  stop  tbe  seas  which,  at 
high  water,  now  dash  over  its  top. 

^he  amoant  available  and  that  asked  for,  will  be  applied  towards 
cottapleting  the  Jameson's  Point  bi:eak water  to  the  level  of  high  water. 

July  1,. 1887,  amount  available $16,808.24 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 14,684.84 

July  1,  1888,  balance  available 2,183.40 

Amount  appropriated  by  act  of  August  11, 1888 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 32, 183. 40 

{Amount  (estimated)  required  for  completion  of  existing  project.. 497, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Sec  Appendix  A  6.) 

11.  Keniiebec  River  at  Bath  and  from  Augusta  to  lower  end  of  Perkins 
Island^  Maine. — To  comply  with  the  requirements  of  the  river  and  har- 
bor act  of  August  5, 1886,  a  preliminary  examination  and  survey  were 
made  of  the  Kennebec  Kiver  at  the  localities  named. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
January  26, 1888,  and  printed  in  House  Ex.  Doc.  No.  133,  Fiftieth  Con- 
gress, first  session. 

The  former  project  for  improving  the  river,  completed  in  1877,  pro- 
vided for  a  channel  from  Richmond  to  Gardiner,  a  distance  of  11  miles, 
100  feet  wide  and  10  feet  deep  at  low  water,  or  15J  feet  at  high  water, 
and  from  Gardiner  to  Augusta,  6  miles  more,  100  feet  wide,  6^  feet  deep 
at  low  water  and  11^  feet  deep  at  high  water. 

The  survey  in  question  was  limited  to  the  portion  of  the  river  between 
Augusta  and  Gardiner  and  detached  localities  below. 

The  improvements  proposed  by  the  officer  in  charge  are  estimated  to 
cost  $410,600,  the  lirst  in  importance  being  the  improvement  of  "  Love- 
joy's  Narrows,"  at  an  estimated  cost  of  $100,100. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $75,000 
for  this  work,  and  $75,000  may  be  profitably  expended  in  continuing  it 
during  the  fiscal  year  ending  June  30, 1890. 

Amoant  appropriated  by  act  of  August  11,  1888 $75, 000, 00 

{Amount  restimated)  required  for  completion  of  existing  project 335, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  .30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

12.  Harbor  at  Portland,  Maine, — ^The  former  projects  for  improving 
this  harbor  have  been  completed,  and  a  depth  of  17  feet  mean  low  water 
has  been  obtained  in  all  places  where  heretofore  there  was  less  than 
16  feet,  and  the  depth  of  21  feet  was  extended  beyond  Gait  Wharf  to 
the  southeast  corner  of  Franklin  Wharf.  The  present  project  consists 
in  deepening  the  channel  to  give  a  depth  of  29  feet  at  mean  low  water 
and  a  width  of  500  feet  to  the  wharves  used  by  the  largest  transatlantic 
steamers  at  all  stages  of  the  tide. 

The  part  of  tbe  harbor  requiring  this  improvement  had  but  21  feet 
depth  at  low  water,  while  the  large  steamers  using  it  frequently  draw 
as  much  a^  27  feet. 

Previous  to  June  30,  1887,  there  had  been  expended  upon  the  project 
the  sum  of  t2,040.5tK  mainly  upon  the  preliminary  work  required.  Dur- 
ing the  last  year  198,872  cubic  yards  of  materiarhave  been  dredged  and 
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removetl,  re«alting  in  i^iviii^j;  ,i  dei)tli  of  20  feet  over  an  area  of  about 
1.600  feet  in  leofcth  and  400  feet  wide. 

The  amoQDt  expended  in  last  fiscal  year  was  $27,951.75. 

The  completion  of  the  channel  will  be  a  great  benefit  to  the  facilities 
for  receiving  and  shipping  by  transatlantic  steamers  and  other  large 
vesi^els. 

The  funds  available  and  those  asked  for  are  to  be  expended  in  com- 
pleting the  project. 

July  1,  1687,  anioant  available |27,d59.41 

Jaly  1,  IS66,  amount:  expended  daring  fiscal  year,  exclasive  of  liabilities 
oat«lanilinK  July  1, 1«87 ^27,951.75 

July  1,  18ScJ,  balance  ayailable 7.66 

Anioaut  appropriated  by  act  of  Angnst  11,  1888 40,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1689 40, 007. 66 

{  Anion nt  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    65, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

13.  Channel  in  Back  CovCj  Portland^  Maine. — The  project  for  this 
improvement,  adopted  in  1886,  consists  in  widening  and  deepening  the 
(!haDDel  to  give  12  feet  depth  at  mean  low  water  and  a  width  of  300 
feet  for  a  distance  of  about  5,600  feet,  following  the  harbor  comnns- 
sioners'  line. 

Originally  the  channel  was  only  navigable  at  high  stages  of  water ; 
it  was  but  8  feet  deep  at  low  water,  and  that  depth  did  not  extend  more 
than  half  its  length. 

Amount  expended  to  June  30,  1887,  was  but  $1,447.37,  which  was 
mainly  for  necessary  surveys,  maps,  and  other  preliminary  work. 

During  the  last  year,  under  the  contract  previously  reported,  there 
has  been  removed  49,602  cubic  yards  of  material  from  the  channel. 

The  expense  of  this  work  has  been  $9,281.02. 

The  resulting  channel  has  the  full  depth  and  width  of  72  feet  for  over 
2,000  ftet,  and  a  width  of  24  feet  for  930  feet  additional. 

Fifty  thousand  dollars  could  be  profitably  expended  in  each  year 
until  the  improvement  is  complete.  The  amount  available  and  that 
asked  is  to  be  applied  to  extending  and  widening  the  channel. 

The  widening  the  channel  as  planned  will  greatly  increase  the  facili- 
ties for  receiving  and  shipping  numerous  freights,  such  as  coal  and 
building  matenals. 

July  1,  1887.  amonnt  availai)le 1..  $24,802.63 

Jnly  1,1888,  amonnt  expended  during  fiscal  year,  exclusive  of  lia- 
bilities oatsanding  July  1,1887 $6,880.35 

Jaly  1, 1888,  ontstanding  liabilities '2,400.67 

July  1,  1888,  amonnt  covered  by  existing  contracts 14, 950. 00 

24,231.02 

July  1,  1888,  balance  available 571.61 

Amonntappropriatedby  act  of  August  11,  1838 25,000.00 

Amoant  aTailable  for  fiscal  year  ending  Jane  33,  1889 25, 571, 61 

BNO  88 2 
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{Aiooant  (estimated)  renuired  for  completion  of  existing  project ...  .$12d,7riO.  00 
AmoaDtthatcanbepTonnablyezpendedin  tiftcal  year  ending  Jane  ;20,1S:J90    50.000.00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18d7. 

(See  Appendix  A  8.) 

14.  Breakwater  at  mouth  of  Sa^o  River ^  Maine, — This  breakwater  was 
partially  built  in  1869  to  1873.  In  188*3  it  was  found  necessary  to  com- 
plete the  breakwater  to  the  full  height  of  15  feet  and  top  width  of  12 
feet,  to  secure  the  object  of  preventing  the  sand  from  drifting  into  the 
channel,  and  maintaining  a  bar  at  the  mouth  of  the  Saco  Biver. 

There  had  been  expended  upon  this  work  to  the  30th  of  June,  1887, 
the  suni  of  $20,024.04. 

As  a  result,  the  breakwater  had  been  fully  completed  from  its  outer 
end,  a  distance  of  710  feet,  except  the  cap  stones  for  100  feet. 

The  completion  of  the  breakwater  thus  far  has  had  no  perceptible 
eflFect  upon  the  depth  of  water  over  the  bar. 

In  the  last  fiscal  year  there  has  been  expended  the  sum  of  $7,474.48. 

The  breakwater  has  been  entirely  completed  to  a  point  1,310  feet  from 
the  outer  end,  repaired  a  further  distance  of  292  feet,  and  the  beacon 
has  been  placed  in  a  vertical  position. 

The  original  estimate,  as  amended,  for  completion  of  old  breakwater  was. ..  |70, 000 
Amount  appropriated 27,500 

Estimated  amount  still  required 42,500 

This  sum  can  be  profitably  expended  in  a  single  year. 
The  amount  available  and  that  asked  for  year  ending  June  30, 1890, 
are  to  bo  applied  to  completion  of  oldY43reakwater. 

July  1,  1887yamount  available $7,475.96 

July  1,  1SH8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1b87 7,474.48 

July  1,  1888,  balance  available 1.48 

Amount  appropriated  by  act  of  August  11, 1888 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 12, 501. 48 

{Amount  ^'estimated)  required  for  completion  of  existing  project ^,  000. 00 

Amount  that  can  be  profitably  expended  In  fiscal  yearending  June  30, 1890  30,000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  9.) 

15.  Saco  Biverj  Maine. — The  present  project  for  improving  the  Saco 
River  was  adopted  in  1886,  its  object  being  to  give  a  channel  having 
not  leas  than  6  feet  of  water,  at  low  water,  to  the  cities  of  Saco  and 
Biddeford. 

The  channel  was  obstructed  by  bars,  and  in  one  place  by  a  ledge, 
and  does  not  give  more  than  3 J  feet  of  water  at  mean  low  water,  though 
a  large  portion  is  much  deeper. 

The  estimated  expense,  excluding  the  works  necessary  to  remove  the 
bar  at  the  mouth,  wa«  $50,000. 

Previons  to  June  30, 1887,  the  amount  expended  was  $564.76.  The 
expenditure  was  for  the  necessary  surveys  and  preparatory  work. 

During  the  last  year  there  has  been  expended  the  sum  of  $IL871.5G. 
As  a  result  the  ledge  at  Little  Islands  has  been  removed,  and  the  ad- 
jacent bars  have  been  dredged  to  a  depth  of  6  feet  at  mean  low  water. 
A  channel  has  also  been  dredged  along  the  front  of  the  coal  wharves. 

The  amount  avj^jl^b^e  ^n4  tliatJ  ^sked  \^  to  be  (»ppQe4  iR  cqqtiiming 
the  project, 


Digitized  by  VjOOQIC 


BIVER   AKD   HABBOR   IMPROVEMENTS.  19 

Jay  1,  1887,  amount  available |11,935.24 

July  I,  1B8^,  amoanfc  expended  during  fiscal  year,  excluflire  of  liabilities 
outstanding  July  l,lffi7 11,871.56 

Jalv  1,  1888,  balance  available 63.68 

Am'oant  appropriated  by  act  of  Angnst  11,  1888 10,060.00' 

Amount  available  for  lisoal  year  ending  June  30, 1889 10.063.68 

i Amount  (estimated)  requi red  for  completion  of  existing  prqiect 40, 000. 00 
Amount  that  can  be  proftitably  expended  in  fiscal  year  ending  Jane  30, 1890    25, 000. 00 
Submitted  in  compliance  wit^h  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

16.  KennebunJc  River^  Maine. — All  the  projects  for  improving  this  river 
bave  been  completed. 

There  have  been  no  appropriations  since  1881 . 

The  small  balance  remaining  Jnue  30, 1887,  has  been  partly  expended 
in  making  needed  repairs  npon  the  old  wooden  pier. 

The  works  completed  consist  of  stone  piers,  supplemented  by  crib- 
work  to  keep  the  channel  open  at  and  near  the  month. 

Total  expended  to  Jnne  30, 1887,  $64,8.^8.66. 

Xo  further  improvements  are  at  present  contemplated. 

July  1,  1887,  amoant  available $336.34 

July  1, 1888^  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 236.92 

July  1, 1888,  balance  available 99.42 

(See  Appendix  A  11.) 

17.  Harbor  at  YorJc,  Maine. — ^The  project  for  this  improvement  adopted 
in  1886,  has  for  its  object  the  widening  of  the  channel  in  three  bends 
where  it  did  not  exceed  75  feet  of  a  navigable  depth,  and  where  the 
tidal  currents  are  very  rapid.  The  channel  at  the  points  mentioned  is 
to  be  widened  by  dredging  and  removing  such  rock  as  may  be  found. 

The  expenditures  previous  to  June,  1887,  were  but  $680.65,  making  no 
apparent  change  in  the  channel. 

During  the  last  year  dredging  has  been  done  at  two  of  the  points 
mentioned. 

The  amount  expended  in  fiscal  year  is  $12,247.46. 

The  work  accomplished  thus  far  has  not  produced  any  material  ben- 
efit The  entire  completion,  however,  of  the  work  proposed  will  greatly 
improve  the  navigation  to  and  from  the  inner  anchorage. 

Part  of  the  rock  to  be  removed  has  been  found  a  solid  ledge  instead 
of  loose  rocks,  and  the  original  estimate  has,  therefore,  been  increased 
by  the  amount  necessary  to  remove  this  ledge,  which  is  estimated  to 
be  $14,000. 

The  amount  available  and  that  asked  for  is  to  be  applied  to 'complet- 
ing the  project. 

July  1,  1887,  amount  avaUable fl4,:U9.35 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887... 12,247.46 

Jnlyl,  1888>  balance  available 2,071.89 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00  ' 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 12, 071. 89 

{Amoont  (estimated)  required  for  completion  of  existiug  project 19, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  Lug  Jnue  30, 1890    19, 000.  00 
Sabmitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A 12.) 
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18.  Harbor  at  Porfsmouih,  New  ffampsMre. — The  project  for  improv- 
iDg  this  harbor  was  adopted  in  1879,  the  object  being  tb  check  the  strong 
tidal  currents  in  the  harbor  and  to  give  a  navigab.e  depth  over  the  ledge 
known  as  Gangway  Eock,  opposite  the  navy-yard. 

To  June  30,  1887,  there  had  been  expended  the  sum  of  $94,730.36. 

In  the  last  fiscal  year  there  has  been  expended  the  sum  of  $11,874  58. 

The  results  are  the  entire  removal  of  Gangway  Rock  to  a  depth  of  20 
feet  at  mean  low  water,  the  completion  of  the  breakwater  to  stop  the 
cross  currents  coming  in  from  between  Great  and  Goat  islands,  and  a 
part  of  the  ledge  projecting  from  Badger's  Island. 

There  remains  to  complete  the  original  project  only  the  removal  of 
the  remaining  ledge  on  the  point  projecting  from  Badger*s  iKland 

The  officer  in  charge  recommends  that  no  further  work  be  done  upon 
that  point,  except  so  far  as  it  may  be  considered  desirable  to  remove 
the  ledge  to  a  depth  not  less  than  18  feet,  in  order  that  passing  vessels 
may  not  be  injured  by  being  drifted  upon  the  jagged  rock. 

The  estimated  amount  required  to  complete  the  original  project  is 
$35,000,  but  this  is  not  recommended. 

July  1,1887  amonnt  available {12,269. G4 

July  1, 1888,  amount  expended  during  fiscal  year,  ezclasiye  of  liabilities 
outstanding  July  1,  la-^ 11,874.58 

July  1,1888, balance  available.: 395.0f> 

Amount  appropriated  by  act  of  August  11,1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15, 395. 06 

{Amount  (estimated)  required  for  completion  of  ezistins  project 5, 000. 00 
Amountthatcanbeprofit>>bly  expendeidinfiscalyearenaing  JDne30,1890      T),  000.  Ou 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1863  and  18'J7. 

(See  Appendix  A  13.) 

19.  Bellamy  River.  Ifeur  Hampshire. — This  is  a  new  work,  based  upon 
the  survey  made  in  obedience  to  the  i*equireraents  of  the  river  and  har- 
bor act  of  August  STj  1886,  in  which  the  officer -in  charge  reports  that 
the  river  is  a  small  tidal  branch  of  the  Piscataqua  River,  or  an  arm  of 
Great  Bay,  which  connects  with  the  Piscataqua  at  Dora  Point,  4  miles 
above  the  bridge  at  Portsmouth,  K  II.,  which  it  is  proposed  to  improve 
by  dredging  with  the  view  to  obtaining  a  channel  sufficient  to  admit 
vessels  of  500  or  600  tons  to  ascend  to  the  head  of  navigation  at  that 
stage. 

The  estimated  cost  of  the  improvement,  consisting  of  a  channel  50  feet 
wide  at  bottom  with  45-degree  slopes,  5  feet  depth  at  mean  low  water, 
is  $28,000. 

The  river  and  harbor  act  of  August  11, 1888,  conta^is  an  appropria- 
tion of  $10,000  for  the  proposed  Work.  It  is  estimated  that  $18,000  can 
be  probtably  expended  in  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888 $10,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 
Amount  that  can  be  profitably  expended  infisoal  year  ending  June  30, 1890    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

20.  Cocheeo  Siver^  N'ew  Hampshire. — ^The  present  project  for  improv- 
ing the  Gocheco  Biver  has  for  its  object  a  channel  50  feet  wide,  with  a 
depth  of  5  feet  at  mean  low  water,  or  llf  feet  at  mean  high  water,  to 
the  city  of  Dover,  N.  H. 
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The  chaBuel  was  obstructed  by  a  Ic^dge  of  rock,  aud  by  sand,  gravel, 
and  bowlders,  which  gave  a  channel  depth  of  less  than  3  feet  at  mean 
low  water. 

The  original  estimate  for  cost  of  the  work  was  $47,000. 

Expenditures  to  June  30,  1887,  $28,497.36. 

During  the  last  year  the  removal  of  the  solid  ledge  has  been  com- 
pleted. 

A  great  improvement  to  the  navigation  of  the  river  has  already  re- 
suited,  but  to  obtain  the  full  benefit  the  remaining  obstructions  should 
be  removed. 

The  amount  available  will  be  applied  to  completing  the  improvement. 

Jnly  1,  1887,  amoant  available $9,502.64 

July  1, 1888,  amount  expended  daring  ilsoal  year,  ezclusive  of  liabilities 
outotanding  Jnly  1,  1«87 9,184.75 

Julyl,  1888,  balance  available 317.89 

Amoant  appropriated  by  act  of  Aagnst  11, 1888 9,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 9, 317. 89 

(See  Appendix  A  14.) 

21.  Harhor  of  Refuge  at  Little  Harbor^  New  Hampshire. — The  present 
project  for  this  improvement  consists  in  dredging  a  channel  100  feet 
wide  and  9  feet  deep  at  mean  low  water  for  a  distance  of  about  3,000 
feet  to  the  small  anchorage,  which  is  to  be  slightly  enlarged. 

The  object  of  the  improvement  is  to  form  a  harbor  of  refuge  for  ves- 
sels when  they  can  not  get  into  Portsmouth  Harbor. 

The  harbor  has  a  sandy  bottom,  and  is  for  the  most  part  shallow. 
The  channel  originally  had  an  average  of  less  than  6  feet  at  low  water. 

The  amount  expended  to  June  30,  1887,  was  $349.71. 

During  the  last  year  a  part  of  the  channel,  75  feet  wide  and  2,400 
feet  long,  has  been  excavated  to  a  depth  of  9  feet  by  dredging. 

The  amount  expended  during  the  fiscal  year  has  been  $9,5^.05. 

The  resulting  channel  causes  no  benefit  thus  far,  because  it  does  not 
extend  to  the  deep  water  inside. 

The  funds  available  for  ensuing  year  and  for  year  ending  June  30, 
1890.  will  be  expended  in  carrying  out  enlarged  project  in  accordance 
with'  the  act  of  August  11,1 888. 

The  increased  depth  and  area  to  be  dredged  is  estimated  by  the 
officer  in  charge  to  cost  $95,000.  If  the  project  is  to  include  the  two 
protecting  jetties  proposed  by  him,  $70,000  will  have  to  be  added  to 
this  amount. 

Julyl,  1887,  amount  available $9,650.29 

July  1, 1888,amonHC  expended  during  fiscal  year,  exclusive  of  liabilitieH 
ontBtanding  July  1,  1887 9,558,05 

July  1,1888,  balance  available *. 92.24 

Amoant  appropriated  by  act  of  August  11,  1888 20,000.00 

Amonot  available  for  fiscal  year  ending  J  une  30, 1889 20, 092. 24 

I  Amount  (estimated)  required  for  completion  of  existing  project 98, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end!  ng  J  une  30, 1890  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  aud  1867. 

(See  Appendix  A  16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
1886. 

It  appearing,  after  prelimiuary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Lieutenant-Colonel 
Smith  was  charged  with  and  completed  the  following  surveys,  the  re- 
sults of  which  were  transmitted  to  Congress  and  printed  as  Executive 
Documents  of  the  Fiftieth  Congress,  first  session: 

1.  Bayoduc§  \Bag(iduce]  River j  Maine,  between  the  towns  of  Penobscot 
and  Brooksville.— Printed  in  House  Ex.  Doc.  No.  157.  (See  also  Appen- 
dix A  16.) 

2.  Camden  Harbor,  Maine. — Printed  in  House  Ex.  Doc.  "So.  141.  (See 
also  Appendix  A  17.) 

3.  'Rockport  Harbor,  Maine. — Printed  in  House  Ex.  Doc.  No.  141.  (See 
also  Appendix  A  18.) 

4.  Kennebec  River,  Maine,  at  Bath,  and  from  Augusta^  to  lower  end  of 
Perhin^s  Island. — Printed  in  House  Ex.  Doc.  No.  133. — (See  also  Appen- 
dix A  19.) 

5.  Penobscot  River,  Maine,  from  Bangor  to  Bucksport  Narrows. — Printed 
in  House  Ex.  Doc.  No.  133.    (See  also  Appendix  A  20.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 

Officer  in  charge,  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers. 

1.  Newburyport  Harbor^  Massachtcsetts. — ^The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and. 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean 
high  water.  The  project  adopted  in  1880,  and  modified  in  1863,  is  to 
build  two  converging  rubble-stone  jetties,  so  located  as  to  give  a  proper 
direction  to  the  current,  and  thereby  produce  and  maintain  the  desired 
result. 

The  estimated  cost  of  the  project  was  $375,000,  and  the  am6unt  ap- 
propriated to  date  is  $207,500. 

To  June  30,  1888,  $207,498.27  had  been  expended. 

During  the  fiscal  year  3,443  tons  of  rubble-stone  were  deposited  in  the 
north  jetty. 

The  north  jetty  is  now  2,675  feet  long,  of  which  1,930  feet  are  fully 
completed,  and  the  residue,  745  feet,  is  a  core  of  stone  built  up  to  low 
water. 

The  south  jetty  is  1,300  feet  long,  of  which  1,077  feet  are  fully  com- 
pleted, and  the  residue,  223  feet,  is  a  core  of  stone  built  up  to  low  water. 

The  Plum  Island  Dike  is  817 'feet  long,  5^  feet  high  above  mean  low 
water,  except  near  the  center  where  a  weir  is  left  temporarily,  150  feet 
long,  and  2  feet  deep  at  mean  low  water. 

The  sand-catch  in  rear  of  the  south  jetty  is  in  two  branches,  one  480 
feet  long  and  one  572  feet. 

All  these  works  are  in  good  order. 

The  expenditures  during  the  year  were  $17,622.07. 

The  balance  available  July  1, 1888,  is  $1.73.  To  complete  the  im 
provements  $167,500  will  be  required,  of  which  $50,000  could  be  ex 
l)ended  to  advantage  during  the  fiscal  year  ending  June  30, 1890. 

A  survey  of  the  bar  was  made  in  June,  1888.  It  showed  a  decided 
advance  in  the  improvement;  three  deep  navigable  channels  cross  the 
bar,  one  11.2  feet  deep,  and  the  other  two,  each  10.7  feet  deep  at  mean 
low  water. 
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Tbe  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  th<d  bar,  thereby  af- 
fording a  harbor  of  refage  on  the  inside  of  Salisbury  Point,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Newbnryport 
for  vessels  drawing  17  feet  approximately. 

Jaly  1,1887,  amount  available fl7, 623.80 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontBtanding  July  1, 1887 17,622.07 

July  1, 1888,  balance  available •. l.TJ 

Amount  appropriated  by  actof  August  11, 1888 25, 000. 00 

Amount  available  for  fiscal  year  endmg  June  30^  1889 ., 25, 001. 73 

{Amount  (estimated)  required  for  completion  of  existine  project 142, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1890    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  1.) 

2.  Merrimao  Biver^  MoMichusetts. — ^The  object, of  the  improvement  is 
to  straighten,  deepen,  and  widen  the  natnral  channel  of  the  river  from 
its  mouth  to  the  Upper  Falls,  a  distance  of  21}  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstr acted  by 
ledges,  bowlders,  and  shoals,  and  below  Kewburyport  by  ledges,  cribs, 
piers,  and  wrecks.  At  mean  low  water  vessels  drawing  not  to  exceed 
7  feet  could  cross  the  bar  and  proceed  about  6  miles  above  Newbnry- 
port. The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7  J 
feet ;  at  Haverhill  Bridge,  4  feet. 

The  project  originally  a  iopted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Bock,  to  re- 
move the  wreck  of  the  schooner  Olohej  and  to  remove  the  "  Boilers.^ 
The  cost  was  estimated  at  $69,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  at  Bock  Bridges,  and  at  Little  Carrier's 
Shoal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high-water  stages  of  the  river : 

From  the  mouth  to  Deer  Island  Bridge  (5  miles),  16^  feet;  from  Deer 
Island  Bridge  to  Haverhill  Bridge  (12^  miles),  12  feet;  thence  to  the 
foot  of  Mitchell's  Falls  (1^  miles),  10  feet;  through  Mitchell's  Falls  to 
the  head  of  the  CTpper  Falls  (2}  miles),  not  less  than  4^  feet,  with  the 
mill  water  at  Lawrence  running.  This  revised  project  was  estimated  to 
cost  $147,000. 

The  total  appropriations  to  date  have  been  $170,500. 

The  total  expenditures  to  June  30, 1888,  were  $170,498.43,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified  proj- 
ect, with  the  exception  of  the  removal  of  the  '*  Boilers,"  upon  which  no 
work  has  been  done. 

During  the  fiscal  year  the  high-water  grade  line  of  the  river  daring 
the  spring  freshet  was  established  from  Lawrence  to  the  mouth. 

To  complete  the  improvement,  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11,000,  and  additional  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
total  of  $22,500. 

The  improved  channel  is  in  good  order,  and  meets  all  existing  de- 
mands of  commerce.  Ko  appropriation  is  recommended  for  the  year 
ending  June  30, 1890. 
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July  1, 1887.  amount  available $290.04 

July  l,lt88,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $282.47 

July  1, 1888,  outstanding  liabilities 6.00 

288.4- 

July  1,1888,  balance  available 1.5: 

(See  Appendix  B  2.) 

3  Poicow  River ^  Massachusetts, — In  compliance  with  river  and  harbor 
act  of  July  5, 1884,  a  preliminary  examination  and  survey  were  made 
of  Powow  River.  The  result  of  the  survey  was  submitted  to  Congress 
February  2,  1885,  and  printed  as  House  Ex.  Doc.  No.  179,  Forty-eighth 
Congress,  second  session,  and  also  as  Appendix  B  15,  Annual  Beport 
of  Chief  of  Engineers,  1885.  The  project  proposed  contemplates  deep- 
ening the  channel  to  12  feet  for  a  distance  of  9,600  feet,  at  an  estimated 
cost  of  $77,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $3,000  for 
this  work,  and  $10,000  may  be  profitably  expended  in  continuing  it 
during  the  fiscal  year  ending  June  30, 1890. 
Amount  appropriated  by  act  of  August  11, 1888 $3,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 74, 000, 00 
Amoun  t  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 

4.  Ipswich  Bivevy  Massachusetts, — Ipswich  Eiver  empties  into  Plum 
Island  Sound  about  9  miles  south  of  Newburyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement  at  low  water  not  to  exceed  1^  feet  draught  could 
be  carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet.  The  object  of  the  im- 
provement is  to  widen  and  deepen  the  natural  channel  of  the  river. 

The  Original  project  was  submitted  in  1875.  It  proposed  a  channel  60 
feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$25,000. 

But  one  appropriation  has  been  made  for  this  improvement,  that  of 
August  5, 1886,  for  $2,500. 

No  operations  were  in  progress  during  the  year. 

The  improvement  remains  in  good  order,  and  the  navigable  channel 
is  at  least  40  feet  wide  and  4  feet  deep  at  mean  low  water. 

Ttie  total  expenditures  to  date  have  been  $2,500. 

No  balance  is  available  July  1,  1888. 

To  complete  the  improvement  so  far  as  the  nature  of  the  present 
commerce  justifies  will  require  an  appropriation  of  $2,500,  all  of  which 
could  be  expended  to  advantage  during  the  fiscal  year  ending  June  30, 
1890,  in  widening  the  cut  at  "The  Shoals''  to  60  feet  and  in  extending 
it  to  the  "Deep  Hole"  above  "Heard's  Point." 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  for  navigation. 

July  1,  1887,  amount  available ^46.79 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 246.79 

Amount  appropriated  by  act  of  August  11,  1888 2,600.00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tbat  can  be  protitabl^  expended  in  fiscal  year  ending  J  une  30,1890      2  500. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867. 

(See  Appendix  B  3.) 
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5.  Harbor  a/ Refuge,  Sandy  Bay^  Cape  Ann^  Massachusetts. — This  bay  is 
situated  at  the  uortheastern  extremity  of  Gape  Add,  Massachiisests. 
It  18  opeu  to  the  full  effect  of  easterly  aDd  Dortheasterly  gales. 

The  proposed  ioiprovemeut  contemplates  the  coDStractioD  of  a 
Dational  harbor  of  refage  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

No  definite  project  for  the  masonry  construction  of  the  breakwater 
above  the  rabble  mound  has  been  adopted.  To  the  level  of  22  feet  below 
mean  low  water  it  will  consist  of  a  mound  of  rubble-stone  40  feet  wide 
on  top. 

The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  total  amount  appropriated  to  date  has  been  $200,000. 

The  expenditures  to  June  30,  1888,  were  $194,125.24. 

During  the  fiscal  year  ending  June  30,  1888,  83,935  tons  of  rubble- 
stone  were  deposited  in  the  breakwater. 

The  condition  of  the  improvement  on  June  30, 1888,  was  as  follows: 
242,934  tons  stone  had  been  deposited,  by  which  2,200  running  feet  Of 
the  substructureof  the  breakwater  were  essentially  completed. 

The  balance  available  July  1, 1888,  $5,874.70,  will  beexpended  in  mak- 
ing a  survey  of  the- substructure. 

To  complete  the  project  will  require  an  appropriation  of  $4,800,000,  of 
which  amount  $100,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1890. 

The  prosjHJCtive  benefits  to  commerce  and  navigation  by  the  construc- 
tion of  this  harbor  of  refuge  are  increased  safety  to  life  and  property 
and  Si  consequent  reduction  in  freights  and  insurance. 

July  1,  ldd7,  aniouut  available 175,916.09 

Jnly  1,  188d,  aiooaQt  expeuded  dnnogAscal year,  exclusive 

of  liabilities  ontstaadingJalyl,  1887 |58,571.09 

Jaly  1, 1888,  outstanding  liabilities 11,470.24 

70,041.33 

July  1,  1888,  balance  available 5, 874. 76 

Amount  appropriated  by  act  of  August  11,1888 100,000.00 

Ainonnt  available  for  fiscal  year  ending  June  30,  1880 105,874. 76 

iAnioaut  (estimated)  required  for  completion  of  existing  project 4,700,000.00 
Amount  thatcan  be  profitably  expended  in  fiscal  yearendingJune30,l890    100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  4.) 

6.  OUmcester  Harbor^  Massachusetts. — The  general  project  submitted 
January  20, 1871,  in  compliance  with  the  act  of  July  11,1870,  proposed 
to  clear  the  harbor  of  sunken  rocks,  and  to  build  a  stone  breakwater 
from  Eastern  Point  to  Hound  Itock  Shoal.  The  operations  in  execution 
of  this  general  project,  under  the  acts  of  July  11, 1870,  aud^JunelO,  1872, 
have  been  confined  solely  to  the  removal  of  isolated  suntcen  rocks,  spe- 
cially obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  July  10,  1872,  appropriated  $10,000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Rock,  Pinnacle  llock,  rock  off  J.  Friend's 
Wharf,  rock  oft'  Pew's  Wharf,  and  a  portion  of  Babson's  Ledge. 

The  act  of  August  5,  1886,  appropriated  $5,000  for  a  survey  of  the 
barbor  and  for  continuing  work  on  Babson's  Ledge.  The  survey  was 
completed  ia  December,  1886,  and  a  report  and  general  project,  based 
on  this  survey,  for  the  improvement  of  the  harbor  was  published  in  the 
Report  of  the  Chief  of  Engineers  for  1887,  page  600. 
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The  act  of  Augast  11, 18^,  appropriates  $10,000  for  ^<  dredging  Har- 
hoT  Oove  and  removing  ledge  and  bowlders  obstructing  approach  to 
the  wharves  between  Harbor  Cove  and  Pew's  Wharf,"  which  is  a  por- 
tion of  the  general  project  before  referred  to.  The  officer  in  charge  es- 
timated that  this  part  of  the  project  wonld  cost  $65,000. 

July  1, 1887, amount  available |3, 003.29 

July  1, 1888,  amount  ez[)ended  during  fiscal  year,  exoluBiye  of  liabilities 
outstanding  July  1,  1887 3,003.29 

Amountappropriatedbyactof  August  11,  1888 10,000.00 

(Amount  (estimated)  required  for  completion  of  ezistine  project 55, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

7.  Manchester  Harbor^  MasscuihusetU. — In  compliance  with  the  provis- 
ions of  the  river  and  harbor  act  of  August  5, 1886,  a  preliminary  ex- 
amination and  survey  were  made  of  Manchester  Harbor.  The  result 
of  this  survey  was  transmitted  to  Congress  January  10,  1888,  and 
printed  in  House  Ex.  Doc.  No.  85,  Fiftieth  Oongress,  first  session.  The 
project  proposed  contemplates  dredging  a  channel  for  a  draught  of  4 
feet  at  mean  low  water  from  Proctor's  Point  to  the  town  wharves,  a 
distance  of  3,900  feet,  and  the  removal  of  a  portion  of  a  ledge  of  rock  at 
Proctor's  Point,  at  an  estimated  cost  of  $14,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $2,500  for 
this  work,  and  $5,000  may  be  profitably  expended  in  continuing  it  dur- 
ing the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  FiSd |2,500.00 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 
Amount  that  can*  be  prontably  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

8.  Lynn  Harbor^  Massachusetts. — The  object  of  this  improvement  is  to 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
wharves.  The  original  channels  were  narrow  and  crooked,  and  had  but 
6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet  wide 
and  10  feet  deep  at  mean  low  water  through  the  outer  and  inner  bars. 
The  outer  improved  channel  is  3,610  feet  long;  the  inner  one  6,450  feet. 
It  is  supposed  that  the  inner  channel  will  need  occasional  dredging. 
To  aid  in  keeping  the  outer  channel  open  a  training-wall  is  proposed, 
if  experience  shall  show  it  to  be  necessary.  The  cost  of  the  project,  as 
revised  in  1885,  was  $157,000.  The  total  appropriations  to  date  are 
$66,000.  The  expenditures  to  June  30, 1888,  were  $65,962.60.  During 
the  fiscal  year  ending  June  30, 1888,  a  survey  of  the  improved  channels 
was  made,  and  it  was  found  that  they  had  sufifered  no  serious  deteriora- 
tion and  were  essentially  as  at  the  date  of  the  last  annual  report. 

The  outer  channel  is  now  completed.  The  inner  channel  is  150  feet 
wide,  10  feet  deep  at  mean  low  water.  No  work  has  been  done  on  the 
training-wall,  as  it  has  not  yet  been  found  necessary. 

To  complete  the  project  would  require  an  appropriation  of  $81,000. 

To  extend  the  inner  channel  to  the  basin  between  the  city  wharves 
wonld  cost  $25,000,  a  total  of  $106,000.  The  training- wall  is  estimated 
to  cost  $66,500 
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Twenty -four  thousaud  dollars  could  be  expended  to  advautage  dur- 
ing the  liscal  ye<^r  endiug  June  oO,  1890.  iu  wideuing  the  inner  channel 
and  its  extension  to  tUe  inner  basin.  The  prospective  benefits  to  com- 
merce are  increased  facilities  and  safety  to  navigation. 

July  1,  1887,  amonnt  available $566.86 

JuJy  1, 1888,  amoant  expended  daring  fisoal  year,  excloaive  of  liabilities 
outstanding  July  1,1867 529.46 

July  1,  1888,  balance  .available 37.40 

Amount  appropriated  by  act  of  Augast  11,  1888 10,000,00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 10}  037. 40 

{Amonut  (estimated)  rea  aii^d  for  completion  of  existing  prefect dl,  000. 00 
Amo ant  1  bat  can  be  pro ntablyexpendedinft<Ksal  year  ending  Jane  30, 1890    24, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  B  6.) 

9.  Wifiihrop  Harbor^  Massachusetts. — To  comply  with  the  provisions 
of  the  river  and  harbor  act  of  August  5,  1880,  a  preliminary  examina- 
tion and  survej''  were  made  of  Winthrop  Harbor. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Oongress 
January  10, 1888,  and  printed  as  House  Ex.  Doc.  No.  85,  Fifl:ieth  Con- 
gress, first  session. 

It  is  proposed  to  dredge  a  channel  3,900  feet  long,  50  feet  wide,  and 
6  feet  deep,  to  connect  Rice's  Wharf  with  the  back  channel,  in  order 
that  vessels  of  light  draught  may  reach  Winthrop  at  all  stages  of  tide^ 
by  way  of  the  Bird  IslandChannely  at  an  estimated  cost  of  $17,000. 

The  river  and  harbor  act  of  August  11, 1888,  contains  an  appropria- 
tion of  $1,000  for  this  work. 

It  is  estimated  that  $5,000  can  be  profitably  expended  during  the  fis- 
cal year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  Angust  11,  1888 11,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ,30,1890    5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

10.  Boston  Harbor )  Massachusetts. — The  object  of  this  improvement 
is,  tr&t^  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adop^ted  for  this  purpose  since  1800  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, who.He  labors  terminated  during  that  yeari  The  works  of 
preservation  consist  of  sea-walls,  aprons,  jetties,  etc.,  which  protect  the 
shores  of  the  islands  and  headlands,  prevent  additional  wash  into  the 
channels,  control  the  tidal  scour,  and  preserve  the  full  height  of  anchor- 
age shelter  for  vessels  in  the  roadsteads.  Such  have  been  built  or  re- 
paired at  Point  Allerton  and  the  islands  of  Great  Brewster,  Lovell, 
Gallop,  Long,  Deer,  Bainsford,  George^s,  and  Castle. 

The  works  of  improvement  have  l^en  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed, 
and  the  main  ship-channel  enlarged  from  100  feet  wide  and  18  feetdeep 
at  mean  low  water,  so  that  it  now  is  at  least  000  feet  wide  and  23  feet 
deep  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved : 

1.  Charles  River, — The  natural  channel  of  this  river  has  been  widened, 
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straightened,  and  deepened,  so  that  from  its  mouth  up  to  Western 
Avenue  Bridge,  a  distance  of  4f  miles,  tbe  channel  has  a  width  of  200 
feet  and  a  depth  of  7  feet  at  mean  low  water ;  thence  to  Arsenal  Street 
Bridge,  2J  miles,  the  channel  has  a  least  width  of  80  feet  and,  a  least 
depth  of  0  feet. 

2.  Fort  Point  OlmniieL — This  important  branch  of  the  main  ship-chan- 
nel originally  had  a  least  depth  of  12  feet  at  its  entrance,  and  the 
channel  was  narrow  and  crooked.  It  has  been  widened  to  175  feet 
and  deepened  to  23  feet  at  mean  low  water  from  its  month  to  Congress 
Street  Bridge,  a  distance  of  1,900  feet. 

X  Hing\am  Harbor, — (See  separate  report.) 

4.  Xanl^xsJcet'Baach  OhanneL  The  project  adopted  in  1880  was  to  widen 
apd  deepen  the  channel  so  that  it  would  be  at  least  100  feet  wide  and 
9J  feet  deep  at  mean  low  water.  The  project  was  completed  in  1881  and 
18&'3. 

5.  Channel  between  Nix's  Mate  and  Long  Inland. — This  channel  had 
originally  4^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  200  feet  wide,  550  feet  long,  and  12  feet  deep  at  mean 
low  water. 

This  improved  channel  has  proved  to  be  of  great  convenience  to  the 
local  commerce,  and  should  be  widened  to  300  feet  and  deepened  to  15 
feet,  mean  low  water,  and  its  axis  sllghUy  cUanged. 

6.  Broad  /Sownd.— An  obstruction  called  '^Barrel  Eock"  was  removed 
in  1869. 

The  total  apppropriations  to  date  for  this  harbor  have  been,  siikce 
1867,  $1,663,750. 

The  expenditures  to  June  30,  1888,  were  $1,654,020.74  (inclusive  of 
outstanding  liabih'ties). 

During  the  fiscal  year  ending  June  30, 1888, 65,576  cubic  yards  of  mate- 
rial were  dredged  from  the  *•  Lower  Middle"  ShOal  and  3,430  cubic  yards 
from  the  Narrows.  The  dredging  at  the  *^  Lower  Middle  "  uncovered  three 
small  ledges,  and  a  contract  for  their  removal  was  executed,  under 
which  work  will  be  commenced  early  in  July,  1888.  When  this  contract 
is  completed  the  channel  here  will  be  1,000  feet  wide.  Six  hundred 
and  seventeen  running  feetof  the  coping  course  were  reset  at  the  Great 
Brewster  seawall,  and  minor  repairs  made  to  the  Deer  Island  sea-walls. 

The  several  works  of  improvement  are  in  good  order  and  show  no  seri- 
ous deterioration. 

The  existing  works  of  preservation  are  generally  in  good  order,  but 
some  of  them  require  repairs  and  extensions. 

The  balance  available  July  1,  1888,  will  be  expended  in  removing  the 
small  ledges  uncovered  by  the  dredging  at  the  **  Lower  Middle." 

The  benefits  to  be  derived  from  the  proposed  expenditure  are  addi- 
tional safety  and  convenience  to  the  commerce  of  this  important  harbor. 

The  amounts  recommended  by  the  oflftcer  in  charge  for  expenditure  for 
improvements  in  Boston  Harbor,  Massachusetts,  during  the  fiscal  year 
ending  June  30, 1890,  are  as  follows : 

Kxtension  of  sea-wall : 

George's  iMland $10,000 

Gallop»8  iBland 15,000 

Extension,  etc.,  of  sea-wall  at  Long  Island •• 3,000 

Sea-walls  at  south  and  east  bluflfs  of  Governor's  Island 80, 000 

Widening  main  ship-cbannel  at  the  **  Upper  Middle" 250,000 

Completing  Fort  Point  Channel 60, 000 

Widening  and  deepening  Nix's  Mate  Channel 25,000 

Survey  of  main  ship-channel  east  of  Long  Islaad  Head 6,000 

Total 449,000 
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July  I,  1887,  amoant  ftvaiUblo $34,718.42 

Ju\y  1,1688,  amount  expended  diiFing  tiflcal  year,  exclanire  of 

UabiUties outstanding  July  1,  1887 $23,396.04 

July  1, 1883,  outetanding  liabiUties 1,587.12 

July  1,  la88,  amount  covered  by  existing  contracts 6, 600. 00 

31,583.16 

July  1,  1868,  balance  available 3,129.26 

Amount  appropriated  byact  of  Agust  11,  1888 125,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 128, 129. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 325, 000. 00 
Amount  that  can  be  ^roditably  expended  in  liscal  year  ending  June  30,1890  200, 000. 00 
Submitted  iu  compliance  w.*tb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

11.  Maiden  River  J  Massachmetts.^^Lhi^  object  of  the  improvement  is 
to  increase  the  width  and  depth  of  the  river  channel  from  its  mouth  to 
the  second  bridge  in  Maiden. 

Previously  to  the  improvement  there  was  a  navigable  depth  of  barely 
7  feet  at  mean  high  water.    The  mean  riisc  or  fall  of  the  tide  is  9.8  feet. 

The  projeet  originally  proposed  in  18S0  wiis  to  excavate  a  channel  100 
feet  wide,  12  feet  deep  at  mean  high  water,  up  to  the  second  bridge  in 
Midden,  with  two  "  cut-offs,"  one  east  of  the  island,  near  the  mouth  of 
the  river,  and  one  through  the  marsh,  about  one-half  mile  above. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  improve 
the  natural  channel  of  the  river,  so  that  it  would  be  100  feet  wide,  12 
feet  deep  at  mean  high  water  to  the  first  bridge  at  Maiden,  and  thence 
to  the  second  bridge  75  feet  wide,  with  the  same  depth. 

The  cost  of  the  original  project  was  estimate<l  to  be  $40,000. 

The  total  appropriations  for  this  work  are  $10,000. 

The  expenditures  to  June  30, 1888,  were  $10,000.  No  work  was  done 
during  the  fiscal  year  ending  June  30,  IS88, 

The  channel  of  the  river  has  a  least  width  of  50  feet  (70  feet  at  turns), 
with  a  depth  of  12  feet  at  mean  high  water  from  its  mouth  to  the  first 
bridge  in  Maiden. 

There  is  no  balance  available  July  1,  1888. 

The  improved  channel  is  in  good  order. 

No  appropriation  is  recommended  for  the  year  ending  June  30,  1890. 

To  complete  the  project  it  is  estimated  will  cost  $37,000. 

(See  Appendix  B  8.) 

12.  Hingham  Harhor^  Massachusetts. — The  object  of  the  work  is  to 
widen  and  deepen  the  natural  channel,  which  was  30  feet  wide  and  4 
feet  deep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low 
water.. 

The  project  was  originally  proposed  in  1874  and  was  modified  in  1885. 
The  original  project  was  estimated  to  cost  $11,000.  The  project  of  1885 
was  to  cost  an  additional  sum  of  $18,750. 

The  total  amount  appropriated  has  been  $16,000.  The  amount  ex- 
l)ended  to  June  30. 1888,  was  $16,000. 

Daring  the  fiscal  year  ending  June  30,  1888,  no  operations  were  in 
progress. 

The  channel  is  now  100  feet  wide  and  8  feet  deep  throughout,  and  at 
the  ledge,  where  operations  have  been  in  progress  under  the  modified 
project,  the  channel  is  10  feet  deep  at  mean  low  water  in  a  cut  throngh 
the  ledge  50  feet  wide. 
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To  complete  the  present  project  will  require  an  appropriation  of  $8,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year  end- 
infi:  June  30,  1890. 

No  balance  is  available  July  1, 1888. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1887,  amount  available |76.74 

July  1,  1888,  amount  expended  during  fiscal  year,  ezcloslTe  of  kabilities 
outscdudiug  July  1,18^7 76.74 

AmouDt  appropriated  by  act  of  August  11,  1888 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
AmouD  t  that  can  be  profitably  expended  in  fiscal  year  endinj^  June  3Q,  V990    8, 000. 00 
Submitted  in  compliance  wiih  requirements  of  sections  2  ofriver  and  har- 
bor acts  of  1866  and  1867. 

(See  Appendix  B  9.) 

13.  Scituate  Harbor y  Massaohnsetts. — This  harbor  is  on  the  west  'shore 
of  Massachusetts  Bay,  about  14  nnles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  from  the  eastward,  which  are  too  far  south  of  their 
true  coarse  to  clear  the  dangerous  ledges  near  Minot's  Ledge  light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
*•  Cedar  Point ''  on  the  north  side  of  the  entrance,  and  the  other  from  the 
'-  First  Glifi*''  on  the  south  side;  and  to  dredge  the  area  inclosed,  and  in 
front  of  the  entrance. 

The  estimated  cost  of  the  improvement  is  $290,000. 

The  total  appropriations  to  date  are  $47,500. 

The  expenditures  to  June  30, 1888,  were  $47,500. 

^o  operations  were  in  progress  during  the  fiscal  year  ending  June 
30,  1888. 

The  condition  of  the  improvement  is  as  follows :  The  north  break- 
water is  essentially  completed.    Nothing  has  been  done  on  the  south 
breakwater.    The  entrance  channel  is  1,600  feet  long,  100  feet  wide,  and- 
5  feet  deep,  at  mean  low  water.    The  anchorage  basin  is  350  by  450 
feet  in  area,  7  feet  deep  at  mean  low  water. 

No  balance  is  available  July  1, 1888. 

To  complete  the  improvement  will  require  an  appropriation  of 
$242,500. 

During  the  fiscal  year  ending  June  30,  1890,  $25,000  could  be  ex- 
pended to  advantage  in  commencing  the  south  breakwater,  and  in  en- 
larging the  anchorage  basin  and  the  channel  to  the  town  wharves.  The 
prospective  benefits  to  commerce  by  the  completion  of  this  improvement 
are  the  creation  of  an  additional  harbor  of  refuge  on  this  much- 
frequented,  dangerous  coast. 

July  1, 1887,  amoQDt  available $474. 72 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 474.72 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

C  Amount  (estimated)  required  for  completion  of  existing  project 2  <7,  r>00. 00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25,  OOO.  00 
(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  10.) 
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14.  Plymouth  Harbor ^  Massachtisetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of  its  improvemeut  is  to  perpetuate  the  har- 
bor by  the  preseryatiou  of  Long'  Beach,  which  forms  it,  and  to  deepen 
and  widen  the  channels  of  approach  to  an  enlarged  anchorage  basin  in 
in  front  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875,  and  modi- 
tied  in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,280  feet  long,  150  feet  wide,  and  9  teet  deep  at  mean  low 
water ;  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  I'eet  deep,  at  mean  low  water. 

From  1866  to  date  $114,800  have  been  appropriated  for  this  harbor. 
The  expenditures  to  June  30, 1888,  were : 

For  beach  protection |72,.587.56 

For  dredging,  etc 42,212,44 

Total 114,800.00 

During  the  fiscal  year  8,312  cubic  yards  were  dredged  from  the  im- 
proved channel  and  basin.  The  channel  is  115  feet  wide  and  9  feet  deep 
at  mean  low  wat«r ;  the  basin  is  800  feet  long,  9  feet  deep  for  90  feet  of 
its  width,  nearest  the  town  wharves,  with  an  average  of  5  feet  deep  for 
the  remainder. 

A  survey  of  the  improvement  made  in  June,  1888,  showed  no  deteri- 
oration sinci^  operations  were  suspended  in  July,  1887. 

Long  Beach  is  in  ^ood  order  throughout. 

No  balance  is  available  July  1, 1888. 

To  complete  the  present  project  will  cost  $9,500. 

The  prospective  benefits  to  commerce  are  increased  facilities  and  safety 
to  navigation. 

July  ly  1887, amonnt  available $2,957.39 

Jnly  1, 188S,  amoant  expended  during  fisoal  year,  exclnsive  of  liabilities 

outrtanding  July  1, 1887 2,957.39 

Amount  appropriated  by  act  of  August  11,  lb8d .• 6,000.00 

{Amount  ^estimated)  required  for  completion  of  existing  project 9, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  11.) 

15.  WeUfleet  HarboTy  Massaohtisetts. — ^To  comply  with  the  require- 
ments of  the  river  and  harbor  act  of  Angast  5, 1886,  a  preliminary  ex- 
a^iination  and  snrvey  were  made  of  Wellfleet  Harbor,  Cape  God  Bay. 
A  report  of  the  results  of  the  survey  was  transmitted  to  Congress  Jan- 
uary 10^  1888,  and  printed  in  House  Ex.  Doc.  No.  85,  Fiftieth  Congress, 
first  session. 

The  proposed  improvement  contemplates  the  connection  of  the  inner 
harbor^  known  as  the  Deep  Hole  Anchorage, with  the  wharves  at  Well- 
fleet  by  the  excavation  of  a  channel  4,200  feet  long,  100  feet  wide  at 
bottom,  and  6  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$24,000. 

Previous  work  at  this  harbor,  consisting  of  the  removal  of  several 
dangerous  rocks,  was  completed  in  1873  under  appropriation  of  $5,000 
made  by  river  and  harbor  act  of  June  10, 1872. 

The  riyep  and  Jiarbor  ^qt  of  Aagqst;  11, 18§8,  appropriates  $7,000  for 


Digitized  by  VjOOQIC 


32  REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

this  work.    It  is  estimated  that  $10,000  can  be  profitably  expended  dar- 
ing the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  Augnst  11,  1888 17,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000.  00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

16.  Provincetown  Harbor ^  Massachusetts.-'Thi^  is  one  of  the  most  val- 
uable harbors  of  refuge  on  the  Atlantic  coast,  and  its  existence  depends 
entirely  on  the  preservation  of  the  sandy  beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  1866  and  modified  in 
1869, 1872,  and  1873.  It  consists  in  the  construction  of  detached  bulk- 
heads of  wood  and  stone,  jetties  of  wood  and  brush,  dikes,  sand-catches, 
and  the  extensive  planting  of  beach  grass,  which  has  been  remarkably 
successful. 

From  June,  1864,  the  allotments  and  appropriations  for  this  harbor 
have  been  $139  478.44. 

The  amount  expended  to  June,  1888,  was  $139,328.09. 

During  the  fiscal  year  ending  June  30,  1888,  a  wood  and  brush  sand- 
catch,  232 feet  long,  was  built  on  Long  Point,  near  Wood  End  Light: 
the  sand-catch  near  Abel  Hill  Dike  was  strengthened  and  enlarged,  and 
about  5  acres  of  marsh  grass  were  planted  on  House  Point  Island  Flats. 

At  the  date  of  this  report  all  the  works  of  preservation  are  in  good 
order. 

The  balance  available  July  1, 1888,  will  be  expended  in  examinations, 
etc. 

During  the  fiscal  year  ending  June  30, 1890,  $2,500  could  be  expended 
to  advantage  in  the  repair  of  probable  storm  damages  to  the  beaches. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

July  1,  1887,  amount  available -. ^2, 144. 04 

July  1,  188S,  amouDt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1«87 1,993.69 

July  1,  1888,  balance  available 160.3.5 

Amout  appropriated  by  act  of  Augnst  11,  1888 7,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 150. 35 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  B  12.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Lieut.  Gol.  Gillespie 
was  charged  with  and  completed  the  following  surveys,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No. 
85,  Fiftieth  Congress,  first  session. 

1.  Manchester  Harbor,  Massachusetts. — (See  also  Appendix  B  13.) 

2.  Winthrop  Harbor,  Massachusetts, — (See  also  Appendix  B  14.) 
;5.  Duxbury  Harbor,  Massachusetts, — (See  also  Appendix  B  15.) 
4.  Wellfleet  Harbor ^  Massachusetts, — (See  also  Appendix  B  X6.) 
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IMPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OP 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  in  charge,  Maj.  W.  R.  Livermore,  Corps  of  Engineers,  with 
Lieut.  T.  L.  Casey,  Corps  of  Engineers,  under  his  immediate  orders  since 
October  26, 1887. 

1.  Harbor  of  Refuge  atHyannis^Massadhusetts. — ^This  harbor  beforeim- 
provement  was  au  open  roadstead  exposed  to  southerly  storms.  In  the 
years  1827-'38  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15  J  feet.  Between  the  years  1852  and  1883 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  tbe 
size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  many  ves- 
sels that  seek  the  harbor  for  refuge,  and  the  present  approved  project 
contemplates  dredging  the  area  protected  by  the  breakwater  to  a  depth 
of  15J  feet  at  mean  low  water,  at  an  estimated  cost  of  $45,743,20.  Con- 
gress made  an  appropriation  of  $10,000  therefor  in  the  act  of  August  5, 
1886. 

The  amount  previously  expended  on  this  work  up  to  June  30,  1887, 
was  124,163.18,  with  which  the  breakwater  had  been  completed  accord- 
ing to  the  original  project  and  the  subsequent  plans  for  streugthening 
it.  The  amount  expended  during  the  last  fiscal  year,  including  out- 
standing liabilities,  was  $3,724.19  (making  a  total  of  $127,887.37  ex- 
pended to  June  30, 1888).  The  result  has  been  the  increase  of  the  15  J- 
toot  anchorage  area  protected  by  the  breakwater  by  about  6.9  acres. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is 
to  be  applied  to  extending  the  15i-foot  anchorage  area. 

July  1,  1887,  amonnt  available $9,194.40 

Jaly  1,   1888,  amoaot  expended  dnring  fiscal  year,  exclusive 

ofliabilitiesontstandine  July  l,  1887. $3,869.11 

July  1,  1888,  outstanding  liabilities 355. 08 

July  1, 18:^8,  amount  covered  by  existing  contracts 5, 449. 39 

9,173.58 

July  1, 1888,  balance  available 20.82 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30. 1889 10, 020.  Bi 

{Amount  (estimated)  req  uired  for  completion  of  existing  project .......    25, 6(3*2. 00 
Amonnttliatcanbeprofitablyexpendedinfiscal  year  ending  June  30, 1890    20, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  Harbor  of  Befuge  at  NantucJcetj  Massachusetts, — This  harbor  is  the 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Haven 
and  Edgartown)  and  Provincetown,  a  distance  of  abont  100  miles,  except 
the  small  harbor  of  Hyannis,  on  the  north  side  of  ^antncket  Sound. 
It  has  deep  water  inside,  and  the  object  of  the  improvement  is  to  make 
it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and  south 
•!)f  Gape  God. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
abont  1^  miles  in  width  outside  the  entrance,  through  which  the  chan- 
nel or  line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked, 
and  snbject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
ENG  88 3 
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the  purpose  of  coacentrating  the  strength  of  the  tidal  currents,  and 
excavating  a  channel  of  15  feet  depth,  by  scour,  and  at  the  places 
where  the  full  depth  required  will  not  be  reached  by  this  means,  to 
complete  the  work  by  dredging. 

The  amount  exi)ended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1887,  was  $111,531.77,  and  the  result  wns  tiie  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  330  feet  from  the  initial  point  on  the  shore,  and 
partially  for  an  additional  distance  of  50  feet. 

The  amount  expended  during  the  last  fiscal  year,  includiog  outstand- 
ing liabilities,  was  $7,618.9  J  (making  a  total  of  $119,150.69  expended  to 
June  30, 1888),  The  construction  of  the  east  jetty  was  continued  and 
fully  completed  to  a  distance  of  about  385  feet  from  the  initial  point  on 
the  shore,  and  the  foundation  was  laid  and  the  jetty  partially  completed 
for  an  additional  distance  of  200  feet.  The  improvement  in  the  depth 
of  water  noted  as  having  followed  the  construction  of  the  west  jetty  is 
still  maintained. 

The  amount  asked  for,  $50,000,  is  to  be  applied  to  the  further  exten- 
sion of  the  east  jetty. 

July  1,  1887,  amount  available 113,408.2:5 

July  1, 1888,  amount  expended  during  fiscal  year,  exchisive  of 

liabilities  outstanding  July  1,  1887 $6,926.68 

Julyl,  1888,  outstanding  liabilities : 6'i2.24 

July  1, 1888,  amount  covered  by  existing  contr&ots 5, 849. 31 

13,468.23 

Amount  appropriated  by  act  of  August  11,  1888 20,000.00 

{Amount  (estimated)  required  for  completion  of  existinpf  project 2.30, 000. 00 
Amonntthatcan  be  profitably  expendedinfiscalyearendingt^unoSO,  18(^0    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Harbor  at  Vineyard  Haven^  MassachusetU. — This  is  a  new  work,  A. 
survey  was  made  in  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  August  5,  1886. 

The  proposed  project  contemplates  increasing  its  anchorage  capacity, 
the  dredging  of  the  shoals  which  occupy  a  large  portion  of  it,  to  adepth 
of  35  feet,  and  for  completion  of  the  protection  of  tbe  harbor  in  north- 
westerly storms,  the  construction  of  a  breakwater  extending  from  a  point 
nearly  opposite  to  the  West  Chop  to  a  point  northeasterly  from  the 
East  Chop,  with  jetties  projecting  from  either  chop,  etc.,  the  width 
of  the  western  entrance  to  be  1,000  feet  with  a  least  depth  of  25  feet  at 
mean  low  water,  at  an  estimated  cost  of  $3,983,956. 

The  river  aud  harbor  act  of  August  11, 1888,  contains  an  appropria- 
tion of  $25,000  for  this  work,  and  $250,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1883 $25, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 3,958,956.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 

4.  Wood's  Eoll  Harbor,  Massachusetts, — Before  improvement  the  site 
of  the  present  works  was  a  submerged  point  of  land  extending  from  the 
shore  of  the  harbor.    The  adopted  project  for  the  improvement  of  the 
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Great  Harbor,  Wood's  Holl,  was  for  the  conetructiou  of  retaining- walls 
on  the  shore,  a  hollow  pier  and  wharves  for  the  nse  of  the  United  States 
Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  vessels  of  the 
Revenue  Marine  and  other  branches  of  the  public  service,  and  as  a  har- 
bor of  refuge,  also  for  the  removal  of  d^gerous  rocks  from  the  strait  of 
Wood's  Holl. 

A  supplemental  project  for  dredging  in  the  rear  of  the  coal-wharf  ex- 
tension to  afford  a  berth  for  public  vessels  was  approved  November  27, 
1885. 

The  amount  expended  on  these  works  up  to  June  30,  1887,  was 
$91,955.50.  The  retaining  and  pier  walla,  all  the  wharves,  except  a 
small  amount  of  plankinir  on  coal  wharf  extension,  the  dredging  of  the 
interior  of  the  hollow  pier,  the  berths  for  vessels,  and  in  rear  of  coal 
wharf  extension  had  been  .completed,  and  the  dangerous  rocks  in  the 
straits  removed. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $451.16,  (making  a  total  of  $92,406.66 
expended  to  June  30, 1888).  The  remainder  of  the  planking  was  placed 
upon  the  coal- wharf  and  the  project  completed. 

Jaly  1, 1887,  amoant  available $451.16 

Jaly  1,  188S,  amoant  expended  daring  fiscal  year,  exclusiye  of  liabilities 
outstanding  Jnly  1, 1887 451.16 

(See  Appendix  G  3.) 

5.  Wareham  Harbor ^  MasBochusetU, — The  object  of  the  improvement 
18  to  deepen  and  widen  the  channel  leading  from  Buzzaiti's  Bay  to 
Warehain.  The  commerce  of  Wareham  iB  carried  on  in  sailing-vessels, 
and  the  channel  is  to  be  made  a  beating  channel  for  such  vessels.  An- 
other object  of  the  Improvement  is  the  raising  of  Long  Beach.         • 

Before  improvement,  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  o(  the  harbor,  was  washed  and  abrade(l 
by  the  waves  and  currents  at  high  water,  and  the  material  was  car- 
ried into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there,  in  order  to  ])revent  the  tilling 
of  the  improved  channel  above  Ify  material  abraded  from  the  beach. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 18S7,  inclndiug  outstanding  liabilities  at  that 
date,  was  $69,704.14,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and  completed^  and  the  eastern  half  of  the  second  and  third  reaches 
l>elow  the  wharves,  and  one-fourth  of  the  fourth  reach,  which  extends 
to  Baniey'8  Point,  were  deepened  to  10  feet  at  mean  low  water.  The 
<*hannel  for  about  one-half  its  width  from  Barney's  Point  to  Wareham 
has  been  deepened  to  10  feet.  Long  Beach  has  been  raised  above  high- 
wator  storm-tides,  so  that  the  wash  of  sand  into  thcj^mproved  channel 
inside  the  beach  has  been  8topi)ed. 

The  ruHflg  depth  of  the  approaches  to  Wareham  has  been  increased 
from  7  to  0  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
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Vessels  of  larger  draught  can  be  carried  to  Warebam  tban  formerly. 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in  beat- 
ing in  and  out  of  the  harbor. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities  June  30, 1888,  w^  82,320.49  (making  a  total  of  $72,024.63' 
expended  to  June  30, 1888),  and  the  result  was  the  further  widening  of 
the  eastern  half  of  the  fourth  reach  below  the  wharves.  • 

It  is  proposed  to  apply  the  balance  on  hand  July  1,  1888,  and  the 
amount  asked  for  ($4,000)  towards  the  completion  of  the  channel  from 
the  deep  water  above  Long  Beach  to  Wareham,  and  the  further  building 
up  of  Long  Beach. 

July  1,1887,  amount  available $10,295.96- 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 : fl,816.50 

July  1,1888,  outstanding  liabilities 5Q3.99 

J  uly  1, 1888,  amount  covered  by  exlBting  contracts 7, 975. 47 

10,295.9d 

Amount  appropriated  by  act  of  August  11,1888 4,000.00 

(Amount  (estimated)  required  for  completion  of  existing  pr^'ect 12, 236. 00 
Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 300.  OQ 
Submitted  in  compliance  with  requirements  of  sections*^  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  4.) 

6.  New  Bedford  Harbor j  Massachusetts, — To  comply  with  the  require- 
ments of  the  river  and  harbor  act  of  August  5, 1886,  a  preliminary 
examination  and  survey  were  made  of  New  Bedford  Harbor. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress, 
January  10, 1888,  and  printed  in  House  Ex.  Doc.  No.  86,  Fiftieth  Con- 
gress, first  session. 

It  is  proposed  to  excavate  a  channel  200  feet  wide  and  18  feet  deep, 
at  an  estimated  cost  of  $35,000. 

The  sum  of  $20,000,  appropriated  by  acts  of  March  3, 1875,  and  August 
14, 1876,  for  this  harbor,  wasexpeuded  in  dredging.  No  work  has  been 
done  since  1878. 

The  river  and  harbor  act  of  August  11, 1888,  contains  an  appropri- 
ation of  $10,000  for  the  harbor,  and  the  sum  of  $20,000  may  be  profita- 
bly expended  in  continuing  the  improvement  during  the  fiscal  year 
endiug  June  30, 1890. 

Amountappropriatedby  act  of  August  11,1888 $10,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthat  can  be  protiiabl^expended.in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

7.  Westport  Harbor^  Massachusetts, — ^The  object  of  the  improvement  is 
to  prevent  the  washing  away  of  Horse  Neck  Point  and  the  filling  of  the 
channel  by  the  eroded  sand. 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor  and  subject  to  erosion  by  the  sea  and  tides. 
The  approved  project  is  to  construct  wooden  jetties,  tilled  with  stone,  at 
the  end  of  Horse  S^eck  Point,  to  stop  the  wearing  of  this  point;  the ' 
number  and  spacing  of  the  jetties  to  depend  on  the  price  at  which  the 
work  is  let. 

The  available  funds  were  sufficient  to  construct  but  one  jetty.    Work 
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was  comiuenced  Juuo  2!2,  18S7,  and  was  completed  July  28,  1887.    No 
further  work  is  proposed. 
The  total  expenditure  has  beeu  $1,000. 

July  1,  18H7,  amount  available 1890.66 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabiliiies  out- 
standing July  1,  1887 890.66 

(See  Appendix  0  5.) 

8.  Taunton  Bivtr,  Massachusetts. — The  object  of  the  improvement  is 
to  deepen  and  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
ihead  of  navigation,  so  that  vessels  of  11  feet  draught  can  reach  the  city 
at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
ilen  was  as  large  as  could  go  up  to  Taunton.  ^ 

The  approved  project  of  1871  and  its  subsequent  modifications  pro- 
vide for  a  channel  00  feet  wide  and  11  feet  deep  from  weir  bridge  to 
the  ship-yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  ship-yard  down  to  and  through  the  Needles  and  Brigg^s 
Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dightou  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton,  were  to  be 
removed.  The  amount  expended  on  the  improvement  of  the  river  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1887,  was  $153,618.35. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
-dredged  between  the  bridge  at  Weir  and  the  ship-yard,  on  account  of 
intertering  with  private  property,  and  that  the  hardness  and  depth  of 
material  at  the  sides,  the  80-foot  channel  was  not  in  all  cases  dredged 
to  its  full  width,  the  channel  down  to  Berkley  Bridge  had  been  com- 
pleted. The  channel  as  proposed  between  Berkley  Bridge  and  Digh- 
ton had  been  completed,  with  the  exception  of  a  small  amount  of  diedg 
iug  and  the  removal  of  the  bowlders.  The  channel  had  beeu  cleared 
-of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
4^  half-tide  dam  running  from  Keuben's  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
•off  and  above  Dighton,  and  preventing  deposits  in  this  part  of  the  chan- 
nel. 

The  amount  expended  during  the  fiscal  year  to  June  30, 1888,  includ- 
ing outstanding  liabilities,  was  $3,317.59,  making  a  total  expenditure 
of  $156,935.94  to  June  30,  1888.  The  results  were  the  completion  of 
the  channel  as  proposed  between  Berkley  Bridge  and  Dighton,  with 
the  exception  of  a  small  amount  of  ledge  rock  uncovered  in  dredging 
below  Peter's  Point,  leaving  the  channel  above  Berkley  Bridge  as  at 
the  beginning  of  the  fiscal  year,  as  stated  above.  Vessels  of  11  feet 
draught  can  now  reach  Taunton,  at  the  head  of  navigation. 

There  remains  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points.  A  map  of  a  survey  of  parts  of  Taunton  Biver, 
with  report  thereon  and  project  for  further  improvement,  were  sub- 
mltted  to  Congress  January  10, 1888,  and  printed  as  House  Ex.  Doo. 
Ko.  86,  Fiftieth  Congress,  first  session. 
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Tbo  estimated  cost  of  this  additional  improvement  is  814,051. 

July  I,  1887,  amount  available $3,  :iS1.65- 

Jnl'y  1,  1888,  amount  expended  during  tisCal  year,  exclusive  of  liabilities 
outstanding  July  1,  lft87 :^317.51> 

July  1,  1888,  balance  available (54.0a 

(See  Appendix  C  0.) 

9.  Warren  River,  Ehods  Island. —  Q'arren  River  is  an  arm  of  Narra- 
gansett  Bay  north  of -the  harbor  of  Bristol.  No  appropriation  for  its 
imp^^ovement  had  been  made  until  by  the  act  approved  August  5, 1886, 
Congress  appropriated  $5,000  for  the  purpose.  The  obstructions  tcv 
navigation  \\ere  a  rocky  reef  below  Little  Island  and  a  submer^^ed 
bowlder  near  mid-channel  opposite  the  lower  wharves  of  the  town  of 
Warren.  The  approved  project  provided  for  the  removal  of  these  ob- 
structions as  far  as  could  be  done  with  an  expeudicuro  of  $5,000. 

The  submerged  bowlder  was  removed  and  an  area  of  about  1.8  acres 
extending  550  feet  along  the  narrowest  part  of  the  channel  was  cleared 
of  the  projecting  points  of  ledge  and  bowlders  between  the  months  of 
August  and  November,  1887. 

This  completed  the  improvement  as  far  as  projected. 

July  1,  1887,  amount  available S4,960..:0- 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 4,699.39 

July  1,  1888,  balance  available !^70. 11 

(See  Appendix  C  7  ) 

10.  Patctucket  River ^  Rhode  Island, — Before  improvement  the  channel 
in  the  river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

The  original  project  for  its  improvement  provided  for  a  channel  75 
feet  wide  and  7  feet  deep  at  mean  low  water.  This  project  was  com- 
pleted between  the  years  1868-1870. 

The  approved  project  of  1883  provides  for  the  excavation  by  dredging 
of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the 
deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Co.'s  W  harf 
at  Pawtucket;  thence  the  excavation  by  blasting  of  a  channel  through, 
the  ledge  to  Pawtucket  Bridge  of  the  sumo  depth  and  40  feet  wide. 

The  amount  expended  to  June  30,  1887,  was  $110,969.70.  The  chan- 
nel had  been  excavated  under  the  original  project  to  a  width  of  75  feet 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  projort; 
as  modified  in  1883  a  new  channel  12  feet  deep  and  100  feet  wide,  wiMi 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  the 
deep  water  just  above  Red  Bridge,  a  distance  of  about  9,940  feet,  to  a 
point  about  2,200  feet  above  a  line  drawn  from  Bucklin's  Island  to  Swan 
Point  Wharf. 

The  amount  expended  during  the  last  fiscal  year  to  June  30,  lS8vS,  in- 
cluding outstanding  liabilities,  was  $20,160.29  (makiug  a  total  exiMMjdi- 
ture  of  $131,129.99,  to  June  30, 1888),  and  the  result  is  the  extension  ot^ 
the  channel  about  2,800  feet  up  the  river. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the 
commerce  of  the  river ;  a  ruling  depth  of  about  G  feet  can  be  carried  t'lom 
the  upper  end  of  our  present  work  to  Pawtucket. 

The  work  yet  to  be  done  is  to  excavate  by  dredging  the  channel  l: 
feet  deep  and  100  feet  wide  from  Bass  Rock  to  a  point  opposite  Grant 
&Co.'s  Wharf,  and  from  thence  to  Pawtucket  Bridge  to  deepen  the  chan- 
nel through  the  ledge  to  the  same  depth  with  a  width  of  40  feet, 

W^ith  the  $50,000  asked  for  it  is  proposed  to  extend  this  channel  fur- 
ther up  the  river. 


*> 
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Jnly  1, 1887,  amonnt  available $21, 03(5. 26 

Jnlv  1,  l^i,  amoant  expended  during  fiscal  year,  exclusive  of  linbilitiuH 
onUtanding  Jaly  1,1887 *20,160.*i9 

Jnly  1,1888,  balance  available 875.97 

Amount  appropriated  by  act  of  August  11,  ISS-i 3."),  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 :^,  H75. 97 

Amount  (estimated)  required  for  completion  of  existing  project 367, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    50. 000. 00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

1^     harbor  acts  of  18o6  and  1867. 

(See  Appendix  C  8.) 

1 1 .  Providence  River  and  Narragansett  Bay^  Rhode  Inland. — The  object 
of  tbis  improvement  is  ta  famish  a  wide  and  deep  channel  for  foreign 
an<l  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  naviga^on,  and  at  one  point  in  the  channel,  a  phice 
called  "The  Crook,"  the  available  low-watt r  depth  was  but  4. i  feet. 
Thi  re  was  expended  between  1852  and  the  30th  June,  1882,  8 -'00,4 51)  31 
in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14te«'t, 
and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing 
i.ommerce  of  Providence  demanded.  Bulkhead  Rock  was  also  removed 
during  this  perio<l  to  a  depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  the  work 
is  now  in  progress,  provides  for  a  channel  2^  I'eet  deep  and  300  leeL 
wide,  suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the 
city  of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an 
anchorage  basin  between  Fox  and  Field's  Points,  300  feet  wide,  at  iv 
depth  of  25  feet;  600  feet  wide,  at  a  depth  of  20  feet;  725  feet  wide,  at 
a  depth  of  18  feet ;  940  feet  wide,  at  a  depth  of  12  feet;  l.ObO  feet  wide, 
at  a  depth  of  0  feet. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1887,  was  $222,836.68.  At  that  date  about 
one  half  of  the  excavation  required  for  the  anchorage  basin  above  Field's 
Point  haul  been  done.  Bulkhead  Rock  had  been  removed,  and  the  25- 
foot  channel,  300  feet  wide,  from  Providence  to  the  deep  water  of  Nar- 
ragansett  Bay,  had  been  completed. 

The  amount  expended  during  the  last  fiscal  year  to  June  30, 1888,  in- 
elutliug  outstanding  liabilities,  was  $19,762.92  (making  a  total  of 
•!?242,599.C0  expended  to  Juno  30,  1888).  The  result  was  tlie  comple- 
tio!i  of  the  excavation  of  the  20-foot  anchorage  area  in  the  Fox  Point 
i^eaeli  and  about  on:>fburth  of  the  same  area  in  the  Sassafras  Point 
Reach. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vatioQ  of  the  remainder  of  the  anchorage  basin  between  Fox  and  Field's 
l>oiut8. 

With  the  amount  available  and  the  $100,000  asked  for  it  is  proposed 
to  I'hlarge  the  anchorage  area. 

.luly  1,  ie«7,  amount  available $20, 70:).  95 

July  1,  Ic^r***,  amonnt  expeiide<l  during  tiscal  year,  exclaaive  of  liabilities 
ont»tondiug  JhI^-  1,  l«t37 19,762.92 

Jnlvl,  ineS,  balance  available 1,001.03 

AmoQiit  appropriated  by  actof  Angnst  11,  1868 40,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1859 41,001.03 
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{A  iDoant  (estimated)  required  for  completioD  of  ezistinff  project |165, 000. 00 
Auioant  that  can  be  profitably  expended  in  fiscal  year  endine  J  nne  30, 1690  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  9.) 

12.  Removal  of  Green  JaoJcet  Shoah  Providence  River ^  Rhode  Island. — 
This  shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves  on  the  south  front  of  the 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes^  covering  an  area  of  about  18  acres  between  the  15-tbot  curves. 

The  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities,  to  June  30, 1888,  was  $24,388.13  (making  a  total  expen- 
diture of  $25,155.60  to  June  30, 1888),  and  the  result  was  the  excava- 
tion of  an  area  of  about  9|  acres  on  the  western  side  of  the  shoal  to  a 
depth  of  25  feet  at  mean  low  water,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor.  With  the  amount  avail- 
able and  that  asked  for,  it  is  proposed  to  continue  the  removal  of  the 
shoal  as  far  as  possible. 

July  1,  1887,  amount  available $25,482.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 24»388.13 

July  1,  1888,  balance  available 1,094.40 

Amount  appropriated  by  act  of  August  11,1888 28,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 29, 094. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 096. 00 
Amountthatcan  be  profitably  expendedinfiscalyearendingJnne30,1890.    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  10.) 

13.  Newport  Harbor^  Rhode  Island, — Before  improvement  the  capacity 
of  the  inner  harbor  was  limited  by  shoals,  and  it  was  not  adequate  to 
the  number  and  size  of  the  vessels  seeking  it  for  refuge.  The  southern 
or  main  entrance  was  obstructed  by  a  bar  which  stretched  out  from 
Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

The  original  project  and  its  subsequent  modifications  under  which 
work  is  now  carried  on  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water,  cut- 
ting away  a  portion  of  the  spit  which  stretches  out  from  the  southerly 
end  of  Goat  Island  to  the  same  depth,  and  constructing  a  jetty  on  the 
southwest  shore  of  the  island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor;  deepening  to  13  feet  at  mean 
low  water  the  area  included  between  the  13foot  curve  on  the  west,  a 
line  drawn  from  the  southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock 
on  the  south,  the  harbor  line  on  the  east,  and  a  line  drawn  parallel  to 
and  60  feet  from  the  city  wharf  on  the  north ;  deepening  to  10  feet  at 
mean  low  water  the  area  northwest  of  a  line  drawn^from  Lime  lioek 
through  the  spindle,  which  is  in  the  southeast  part  of  the  harbor,  and 
excavating  a  channel  10  feet  deep  at  mean  low  water  along  and  out- 
side the  harbor  line  south  to  a  i)oint  opposite  the  gas  company's  wharf. 
Also  the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at 
mean  low  water  around  and  to  the  eastward  of  the  dolphin,  which  marks 
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tbe  Goat  Island  Spit,  cuttiuf;  away  the  spit  to  a  depth  of  15  feet  at 
raeau  low  water  northward  to  a  line  drawn  from  the  dolphin  to  clear  the 
permanent  dock  at  Fort  Adams  by  100  feet,  and  the  constraction  of  ad- 
ditional jetties  on  the  western  shore  of  Goat  Island. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1887,  was  $107,563.87,  with  the  following  results : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor  about  nine- 
tenths  had  been  completed,  except  at  a  few  places  in  the  northern  part 
of  the  harbor,  where  the  material  was  found  too  hard  for  the  dredge  in 
use  at  the  time.  The  channel  along  and  outside  the  harbor  line  south 
to  a  point  opposite  the  gas  company's  wharf  and  the  15-foot  channel, 
750  feet  wide,  around  and  to  the  eastward  of  the  dolphin  on  Goat 
IslandSpit,  had  been  completed,  with  the  exception  of  a  strip  along 
the  western  eilgo  and  to  the  north  of  the  dolphin.  The  increase  of 
width  to  be  made  between  the  15-foot  curves  at  the  southern  entrance 
by  dredging  in  the  spit  south  of  Goat  Island  had  been  completed.  Of 
the  total  area  to  be  deepened  within  the  harbor  (about  90  acres)  about 
two-thirds  have  been  completed.  The  berth  for  vessels  at  the  quar- 
termaster's wharf  at  Fort  Adams  was  deepened  to  10  feet  at  mean  low 
water,  anfl  the  effectual  stopping  for  the  present  of  the  supply  of  lit- 
toral sand  and  gravel  from  the  outside  of  Goat  Island  into  the  southern 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  south- 
ern entrance  is  completed  for  vessels  of  15  feet  draught. 

The  amount  expended  during  the  last  fiscal  year  to  June  30, 188S,  in- 
cluding outstanding  liabilities,  was  $560.36  (making  a  total  expenditure 
of  $108,124.23  to  June  30, 1888),  and  the  result  was  the  completion  of  the 
contract  then  in  force  by  the  removal  of  a  few  bowlders  found  while 
dredging  in  the  13-foot  anchorage  area. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
a  narrow  strip  along  the  western  edge  of  the  750foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  Goat  Island  Spit,  the  remain- 
der of  the  excavation  within  the  harbor  of  the  anchorage  area  of  13 
feet  depth,  and  the  excavation,  also  within  the  harbor,  of  the  anchorage 
area  of  10  feet  depth ;  also  the  building  of  additional  jetties  outside  of 
Goat  Island  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  harbor  entrance. 

Jaly  I,  1887,  amoant  available $638.16 

July  1,  1888,  amount  expended  daring  fiscal  year,  exolnsive  of  liabilities 

outotandingjulyl,  1887 560.30 

July  1,  1888,  balance  available 77.80 

Amoant  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 12, 077. 80 

{Amonnt  (estimated)  required  for  completion  of  existing  project 40, 000, 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    25, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  0  11.) 

14.  Harhor  of  Refuge  at  Block  Island^  Rhode  Island. — The  object  of 
the  improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in 
foreign  and  coastwise  commerce. 

Before  tbe  constraction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  original  pro- 
ject and  its  subsequent  modifications  provide  for  a  harbor  of  refuge  on 
the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for   small  ressels  and  an  exterior  for  large  ones.    The  basin  was  to  be 
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about  250  feet  by  300  feet  in  area  and  inclospd.  with  tbe  exceptiou  of  an 
opening  80  feet  wide.  Tbe  exterior  harbor  was  to  be  formed  by  a^ 
riprap  breakwater,  which  has  been  built.  About  300  feet  from  the  sea 
end  of  this  breakwater,  which  is  1,900  feet  long,  a  gap  200  feet  long  wa» 
left  for  the  convenience  of  vessels.  The  present  ))rqject  contemplates 
the  filling  of  this  gap,  which  was  found  to  let  in  too  much  sea  in  stormy 
weather,  and  the  enlargement  of  the  inner  harbor  by  the  construction 
of  riprap  walls  inclosing  an  anchorage  of  about  18  acres. 

The  total  expenditures  up  to  June  30, 1887,  were  $325,024.17. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation 
of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet  from 
the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The 
utility  of  the  work  at  once  became  apparent.  In  stormy  weather  the 
inner  harbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it 
soon  became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had 
been  dredged  in  the  first  instance,  to  9  feet  at  mean  low  water.  In  1883 
a  strong  jetty  was  built  out  from  the  cliff  to  the  eastward  of  the  inner 
harbor,  and'^a  masonry  wall  was  constructed  on  the  inside  of  the  crib- 
work  forming  the  eastern  side  of  the  inner  harbor.  The  filling  in  the 
gap  in  the  main  breakwater  was  carried  to  the  height  of  about  1 J  feet 
above  mean  high  water,  and  at  the  close  of  the  work  under  the  last 
contract  about  one-half  of  the  total  amount  of  stone  required  for  the 
completion  of  this  work  had  been  delivered  and  placed  in  the  gap. 

The  sea,  which  formerly  came  into  the  outer  harbor  through  the  gap 
in  the  main  breakwater  in  easterly  storms,  had  been  stopped  by  this 
partial  filling. 

During  the  last  fiscal  year  work  has  been  in  progress  on  the  filling  of 
the  gap  in  the  breakwater  and  commencing  the  enlargement  of  the 
inner  harbor.  That  portion  of  the  current  contract  relating  to  the  fill- 
ing of  the  gap  has  been  completed  and  the  building  of  the  riprap  walls 
inclosing  the  enlarged  inner  harbor  has  been  commenced. 

It  is  j>roposed  to  apply  the  funds  available  July  1,  1888,  to  carrying 
on  the  work  of  the  enlargement  of  the  inner  harbor.  The  appropria- 
tion asked  for  is  for  the  completion  of  the  filling  of  the  gap  in  the  break- 
water,  the  restoring  of  tbe  breakwater  to  its  original  dimensions,  and 
the  continuation  of  the  enlargement  of  the  inner  harbor. 

The  result  was  the  filling  of  the  gap  to  within  one-seventh  of  the  total 
estimated  amount,  the  construction  of  the  timber  jetty  tilled  with  stone 
forming  the  shore  end  of  the  western  wall  of  the  proposed  enlarged  inner 
harbor, and  the  commencement  of  the  construction  of  its  north  wall. 

July  l,iaS7,  amount  available f  19,975. 8a 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18ti7 §10,049.21 

July  1,1888,  outstanding  liabilities 3,9:J4.74 

Julv  1, 1888,  amount  covered  by  existing  contracts 5, 215. 09 

19,199.04 

.July  1,1888, balance  available: 

Breakwater 197.31 

Inner  harbor 579.48 

77().  79 

Amount  appi-opriated  by  act  of  August  11,  1888 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 77G.  79 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  nno  30, 1 890    25, 000.  OC^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  O  12.) 
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15.  Pawcatuck  River,  Rhode  Island  and  Connecticut, — The  navigable 
part  of  the  Pawcatuck  River  extends  froui  the  town  ol'  Westerly  to  Little 
Narragausett  Bay,  and  the  object  of  the  improvement  is  to  deepen  and 
widen  the  channel  leading  from  this  bay  to  Westerly. 

Before  improvement  the  channel  was  croaked  and  obstructed  by  uu- 
meroas  sboals,  on  some  of  which  there  was  but  1^  feet  of  water  at  meau 
low  water. 

By  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
proved by  the  excavation  of  a  channel  5 J  feet  deep  at  mean  low  water 
and  75  teet  wide  below  the  wharves,  and  from  35  to  40  feet  wide  between 
the  upper  and  lower  wharves.  The  present  approved  project  contem- 
plates the  further  widening  of  the  channel  to  100  feet  below  the  wharves 
and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredging  ma- 
chine, or  about  41)  feet  between  the  lower  and  upper  wharves;  also  the 
deepening  of  the  entire  channel  to  8  feet  at  mean  low  water,  at  an  esti- 
mated cost  of  $38,G37.  The  amount  expended  on  the  original  project 
was  $50,000,  and  it  was  completed. 

The  amount  expended  on  the  present  project  to  June  30, 1888,  includ- 
ing outstanding  liabilities,  was  $10,403.62,  and  the  result  was  the  com 
pletion  of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of  Major's 
Island,  with  the  exception  of  a  small  amount  of  ledge  rock  which  ex- 
tends into  the  channel  near  Certain  Draw  Point  and  at  the  Pawcatuck 
Rock. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  that  town  5  also  the 
removal  of  a  small  amount  of  ledge  rock  when  uncovered  by  dredging. 

July  1, 1887,  amount  available $8,464.88 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,184.13 

July  1, 1888,  outstanding  liabilities 1,744.37 

July  1,  1888,  amount  covered  by  existing  contracts 1, 137. 38 

8,065.88 

July  1, 18?8,  balance  available 399.00 

Amount  appropriated  by  act  of  August  11,  1888 10.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 399. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 700. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    16, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  H  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  0  14.) 

16.  Harbor  of  Refuse  at  Sionington,  Connecticut — Stonington  Harbor 
originally  was  an  open  bay,  unprotected  from  southerly  storms,  and  ob- 
structed by  a  shoal  having  a  low- water  depth  of  but  6  feet  at  the  shoalest 
part,  A  short  breakwater  was  constructed  in  the  years  1828-'31,  at  a 
cost  of  $34,760.65,  for  the  protection  of  the  commerce  of  the  town.  The 
enlarged  project  of  1871  for  the  improvement  of  the  harbor  and  its  sub- 
s^eqnent  modification,  under  which  work  is  now  carried  on,  embraced 
<!redging  in  the  upper  harbor  and  the  construction  of  two  breakwaters 
in  the  outer  harbor.  One  of  these,  the  western,  was  to  be  built  out  from 
Wamphassnck  Point,  the  southwestern  limit  of  the  harbor,  and  to  ex- 
tend about  2,000  feet;  and  the  other,  the  eastern,  was  to  extend  from  the 
vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.    The  western  break- 
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water  was  completed  in  1880,  at  a  cost  of  $103,190.  Tlie  amount  ex- 
pended in  dredging  in  the  upper  harbor  was  abont  $45,000.  The  posi- 
tion of  the  western  end  of  the  eastern  breakwater  has  not  been  deter- 
mined. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close  of. 
the  fiscal  year  ending  June  30, 1887,  was  $105,115.10,  and  its  length  at 
that  date  was  2,150  feet. 

The  amount  expended  during  the  last  fiscal  year  to  June  30, 1888,  in- 
cluding outstanding  liabilities,  was  $4,433.71  (making  a  total  expendi- 
ture of  $109,548.90  to  June  30,  1888),  and  the  result  was  the  extension 
of  the  eastern  breakwater  to  a  point  about  2,210  feet  from  its  eastern 
extremity. 

The  work  required  is  to  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stonington  Light  to  the 
middle  of  Wicopessit  Island  is  reached  the  length  of  the  breakwater  yet 
to  be  built  will  be  about. 360  feet.  Should  it  be  decided  to  extend  it  to 
the  Middle  Ground  it  will  require  about  150  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughl.y  protected  an- 
chorage for  vessels  drawing  18  feet  of  water  and  a  harbor  of  refuge  for 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  the 
eastward. 

It  is  proposed  to  apply  the  amount  available  and  that  asked  for  to 
the  extension  of  the  eastern  breakwater. 

July  1, 1887,  amonnt  available $4,884.51 

Joly  1,  1888,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb87 4,433.71 

July  1,  1888,  balance  available 450.  HO 

Amount  appropriated  by  act  of  August  11,  1888 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 8, 450. 80 

{Amount  (estimated)  required  for  completion  of  existing  pri)Ject 25, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 
18S6. 

It  appearing,  after  preliminary  examiuatiou  by  the  local  engineer? 
that  the  localities  were  worthy  of  improvement,  Major  Livermore  was 
charged  with  and  completed  tbe  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  Ko.  8G, 
Fiftieth  Congress,  first  session: 

1.  New  Bedford  Harbor,  Massachusefts, — (See  also  Appendix  C  16.) 

2.  Taunton  River^  Massachusetts. — (See  also  Appendix  C  17.) 

IMPROVEMENT  OP  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND 
SOUND,   CONNECTICUT  AND  NEW  YORK. 

Officer  in  charge,  Lieut.  Col.  D.  0,  Houston,  Corps  of  Engineers, 
with  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  under  his  immediate 
orders. 
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1.  Thames  River^  Connecticut. — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwicli  15  miles  soutli  to  Long  Island  Sound.  For  11 
miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet.  Improve- 
ments have  been  confined  to  a  stretch  of  3^  miles  below  Norwich,  in 
which  the  most  troublesome  bars  lie.  In  1829  the  channel  depth  over 
these  bars  was  about  6  feet  at  mean  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  high  water  (II  feet  at  low  water)  by  dredging  and 
by  building  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was 
projected,  and  in  1882  a  modification  was  adopted  providing  for  a  chan- 
nel 200  feet  wide  and  14  feet  deep,  to  be  obtained  by  dredging  and  by 
building  five  dikes  or  training- walls  along  the  outer  curves  of  the  chan- 
nel. The  estimated  cost  was  $20S,080,  and  a  balance  of  $20,000  from 
previous  appropriations  was  then  available. 

The  total  amount  appropriated  for  this  river  is  $304,300,  of  which 
$102,286,87  has  been  expended  since  the  adoption  of  the  present  project. 

Three  of  the  proposed  dikes  have  been  completed,  and  3,093  linear 
feet  of  the  fourth  one,  or  about  two- thirds  of  its  projected  length,  have 
been  built.  Dredging  was  done  between  the  dikes  in  1882, 1883, 1884, 
and  1887.  The  three  completed  dibes  heed  slight  repairs.  The  chan- 
nel has  about  10 J  feet  available  depth  at  low  water. 

During  the  past  fiscal  year,  including  outstanding  liabilities  and  ex- 
cluding existing  contracts,  $13,136.87  have  been  expended  in  extending 
the  fourth  dike,  in  repairing  the  others,  and  in  dredging. 

Thirty-five  thousand  dollars  could  be  advantageously  expended  in  a 
single  year  in  completing  the  remaining  dikes  and  in  dredging.  The 
estimate  for  completing  existing  project  has  been  enlarged  by  $24,000, 
the  sum  required  for  deepening  the  channel  to  16  feet  up  to  Allen's 
Point. 

July  1, 1887,  amoQDt  available 121,137.76 

Jaly  1,  1888,  amount  expended  during  fisoal  year,  exclnaiye  of 

liabilities  outstanding  July  1,1887 $13,136.87 

J uly  1, 1888,  amount  covered  by  existing  contracts 6, 650. 00 

19,786.87 

• 

July  i,  1888,  balance  available 1,350.^ 

Amonnt  appropriated  by  act  of  August  11,  1888 50,000.(0 

Amount  available  for  fiscal  year  ending  June  30,  1889 51, 350.  b9 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 79, 600. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35, 000.  00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  New  London  Harbor^  Connecticut. — ^This  harbor  includes  the  lower 
3  miles  of  Thames  Biver,  from  the  New  London  wharves  to  Long 
Island  Sound. 

The  project  for  its  improvement,  adopted  in  1880  and  slightly  mod- 
ftetl  in  1882,  provides  for  removing  to  a  depth  of  16  feet  at  mean  low 
water  the  southerly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of 
the  New  London  Northern  Bailroad  Wharf.  The  original  depth  on  this 
part  of  the  shoal  was  from  5  to  15  feet. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated 
and  expended  on  this  work. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
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templated  in  the  project,  which  is  regarded  as  completed,  no  further 
work  under  it  being  desired. 

July  1,  1887,amoiiut  available $204. 33 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887.^ 2.94 

N 

July  1,  18vS8,  balance  available 201.39 

(See  Appendix  D  2.) 

3.  Connecticut  River j  Massachusetts  and  Connecticut^  above  Hartford. — 
From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Falls 
or  Eapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4  to5  feet  deep. 
Enfield  Eapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Eapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river-bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  the 
Connecticut  Eiver  Company  constructed  a  small  canal  around  Enfield 
Eapids,  through  which  boats  of  3  feet  draught  and  80  feet  length  can 
pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barber's  Landing  and  for  wing-dams.  In  1878  plans  and 
estimates  were  submitted  for  the  construction  of  a  canal  8  feet  deep 
around  Enfield  Eapids ;  these  estimates  were  revised  in  1880.  The  es- 
timated cost  of  this  canal  was  $1,322,805;  it  was  not  considered  advis- 
able to  begin  construction  with  a  less  sum  than  $450,000,  which  has 
not  yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  have  been  appro- 
priated for  this  part  of  the  river,  of  which  $90,866.80  have  been  ex- 
pended. 

All  the  work  done  has  been  dredging,  construction  of  seven  wing- 
dams  and  rei>air  of  the  same. 

No  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  from  previous  appropriations  are  sufficient  for  such 
repairs  and  temporary  improvement  as  may  be  needed  during  the  en- 
suing year. 

The  benefit  to  be  secured  by  a  permanent  improvement  would  be  the 
reduction  of  cost  of  transporting  bulky  materials  to  and  from  a  large 
manufacturing  district,  now  wholly  dependent  on  railroads. 

July  1,  1887,  amount  available 89,133.20 

July  1, 1888,  balance  available l>,  133.30 

(See  Appendix  D  3) 

Below  Hartford. — Between  Hartford  and  Long  Island  Sound,  a  distance 
of  50  miles  by  course  of  channel,  the  depth  on  the  two  bars  was  for- 
merly 5  feet  at  low  water,  the  worst  places  being  between  Hartford  and 
Middletown,  a  distance  of  19  miles,  and  at  Saybrook  Bar,  at  the  mouth 
of  the  river.  Dredging  wa«  carried  on  and  small  wing-dams  were  con- 
structed by  private  parties  and  by  a  State  corporation  up  to  1868,  with 
no  permanent  benefit. 

In  18G8  a  project  for  improvement  by  the  Cnited  States  was  sub- 
mitted, under  which  a  pile-dike  was  built  at  Hartlord  and  annual  dredg- 
ing done  on  the  bars  below  Hartford  until  1883.  In  1873  a  project  tor 
the  construction  of  three  jetties  on  Saybrook  Bar  was  adopted ;  two  of 
these  have  been  built;  the  third  will  probably  not  be  required.  In 
1880  a  project  for  permanent  improvement  on  six  of  the  worst  bars  be- 
tween Hartford  and  Middletown  was  adopted ;  it  contemplated  building 
riprap  wing-dams,  rectifying  the  banks  and  protecting  the  caving  banks 
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by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was  artcrward 
lounil  necessary  to  extend  the  project  to  include  annual  dredging  at 
these  and  other  bars  and  the  extension  and  repair  of  the  Saybrook  jet- 
ties. The  total-amount  appropriated  since  the  adoption  of  the  above 
project  is  $101,250  5  two  of  the  contemplated  permanent  works  have 
been  built,  a  training-wall  at  Hartford  Bar  and  a  wing-dam  at  Glaston- 
bury Bar,  their  total  cost  being  $40,715.34.  In  addition  to  the  work 
included  in  the  estimate  of  $330,487,  the  east  and  west  jetties  at  Say- 
brook  have  been  extended  and  repaired  and  a  channel  120  feet  wide 
and  12  feet  dee|)  has  been  dredgetl  between  them,  and  from  $5,000  to 
$10,000  have  been  annually  expended  in  dredging  to  maintain  a  depth 
of  9  feet  on  the  bars  between  Uartford  and  Haddam  Island. 

Experienc<>  has  shown  that,  0]i  account  of  the  height  and  frequency 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth  or  even  to  materially  re- 
dace  the  amount  of  dredging  annually  required ;  therefore,  in  Decem- 
ber, 1887,  a  new  project  was  adopted,  confining  future  operations  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high 
water,  with  a  top  width  of  6  feet  and  widening  the  channel  between 
the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low  water,  at  an 
estimated  cost  of  $80,000,  with  annual  dredging  to  maintain  a  9-foot 
channel  between  Hartford  and  Long  Island  Sound,  at  an  average  cost 
of  $10,000  per  ^  ear. 

Duringthe  past  fiscal  year,  including  ontstauding  liabilities,  $8,991.43 
have  been  expended  in  repairing  the  Saybrook  jetties  and  in  dredging 
to  maintain  the  9-foot  channel. 

Daring  the  next  fiscal  year  the  Saybrook  jetties  could  be  completed 
as  designed  and  the  proposed  dredging  could  be  done  at  an  estimated 
I'ost  of  $90,000,  including  $10,000  required  for  annual  maintenance  of 
channels. 

July  1, 1^*37,  amount  available $21,222.80 

July  1,  1838,  amount  expended  during  fiscal  year,  exclusive  of 

li'abilities  outstanding  Jnly  1,  1H87 $7,311.76 

.July  1,  18ii8,  out8tandinj5  liabilities 1, 679. 67 

July  1,  1^88,  amount  covered  by  existing  contracts 8,487.00 

17,478.43 

Julyl,  1888,  balance  available 3,744.37 

Amount  appropriated  by  act  of  August  11,  1888 10,000.  UU 

Amount  available  for  fiscal  year  ending  June  30,  1889 13, 744. 37 

(Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amonnt  required  for  annual  maintenance  of  cbaunel 10, 000. 00 

Amountthatcanbeprofitably expendedintiscalyearending June30, 1890  25, 000. 00 
Submitted  in  compliance  witb  requirements  of*  sections  2  of  river  and 
harbor  acts  of  1866  aud  1807. 

(See  Appendix  D  3.) 

4.  Clinton  Harbor^  Connecticut. — This  harbor  is  10  miles  west  of  the 
mouth  of  the  Connecticut  River.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach  through  which  a  breach  was  made  about  the  year  1840, 
after  which  the  channel  shoaled  in  two  places  to  about  4  feet  depth, 
where  the  depth  had  been  8  feet. 

The  i^roject  for  improvement,  adopted  in  1882,  provided  for  closing 
the  breach  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  0  feet  deep  at^iuean  low  water  through 
the  shoals.     The  entire  cost  was  estimated  at  $10,000. 
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Three  thousand  dollars  have  been  appropriated  for  this  harbor,  of 
which  $2,747.27  have  been  expended. 

A  riprap  dike  was  built  across  the  breach  in  1883;  it  requires  some 
repair.    The  channel  depth  has  not  chan^jed  since  1882. 

!Nothing  was  done  during  the  past  fiscal  year. 

Seven  thousand  dollars,  the  estimated  amount  required  to  complete 
the  project,  could  be  profitably  expended  for  that  purpose  in  the  fol- 
lowing fiscal  year. 

July  1,1897,  amount  available $252.73 

July  1, 1888,  balance  available 252.73 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending^une30, 1890      7,000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  4.) 

5.  "New  Haven  Harbor^  Connecticut. — The  original  available  low- water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  1*^ 
feet  deep,  which  was  done  in  1871 ;  it  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  400  feet  wide.  In  1882  a  project  was  adopted  for  build- 
ing a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  3,200  feet  long 
and  parallel  to  the  channel,  in  order  to  contract  the  channel  and  make 
the  depth  to  be  obtained  by  dredging  permanent.  Thirth-eight  thou- 
sand dollars  have  been  expended  on  this  dike,  and  $46,000  are  estimated 
as  required  to  complete  it. 

Up  to  the  close  of  the  fiscal  year  $261,000  have  been  approj^riated 
for  this  harbor  and  nearly  all  expended. 

A  16  foot  channel  from  400  to  600  feet  wide  has  been  obtained  all  the 
way  up  the  harbor,  except  over  the  Fort  Hale  Bar,  where  the  depth  i^ 
13  feet.  The  shore  arm  and  1,359  feet  of  the  channel-arm  of  the  Sandy 
Point  Dike  have  been  built. 

During  the  past  fiscal  year  $6,488.95  have  been  expended  in  extend- 
ing the  Sandy  Point  Dike  670  feet. 

The  sum  of  $93,000  is  estira  ated  as  required  to  complete  the  dike  and 
to  do  the  necessary  dredging  to  make  16  feet  depth  over  the  Fort  Hale 
Bar. 

July  1,  1887,  amount  available >7,818.93 

July  1,  18d8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1S87 6,488.95 

July  1,  1?^88,  balance  available 1,329.98 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 329. 98 

r  Amount  (estimated)  required  for  completion  of  existing  project 78, 000. 00 

J  Amount  that  can  be  profitably  expended  in  liscal  year  endine  June  30, 1890  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  D  5.) 

6.  Breakwater  at  New  Haven^  Connecticut — In  1880  a  project  was 
adopted  for  making  a  large  and  convenient  harbor  of  refuge  at  the  en- 
trance to  New  Haven  Harbor  by  the  construction  of  two  riprap  break- 
waters, the  first  to  be  3.300  feet  long,  extending  northeasterly  from  the 
light-house  on  southwest  ledge  to  Quixes  ledge,  the  second  to  be  4,200 
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feet  long,  extendiug  northwesterly  from  Luddington  Bock..  The  esti- 
mated coat  was  $1,311,134.  No  modification  of  the  project  has  been 
made,  except  slight  changes  of  cross-section  in  1880. 

The  total  amount  appropria;ted  for  this  work  is  $295,000,  of  which 
$238,497.04  have  been  expended. 

The  east  breakwater  has  been  built  to  a  length  of  2,818  feet,  being 
Dearly  seven-eighths  of  its  projected  length.  The  west  breakwater  is 
not  begun. 

Daring  the  past  fiscal  year,  including  outstanding  liabilities,  and  ex- 
cluding existing  contracts,  $41,475.13  have  been  expended  and  the  break- 
water has  been  extended  406  linear  feet ;  a  contra,ct  for  further  exten- 
sion is  in  progress. 

The  amount  estimated  as  necessary  to  comple  the  east  breakwater  is 
$40,000 ;  this  could  be  done  and  work  on  the  west  breakwater  pros- 
ecuted at  the  same  time. 

One  hundred  thousand  dollars  could  be  profitably  expended  on  the 
two  breakwaters  during  the  ensuing  year. 

Jaly  I,  1887,  amouDt  available    |47, 977. 49 

July  i,  1888,  amoant  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1887 $39,786.28 

July  1,  1888,  outstandingliabilities 1,688.85 

July  1,  1688,  amount  covered  by  existing  contracts 6, 411. 15 

47,886.28 

July  1,  1888,  balance  available 91.21 

Amountappropriatedby  act  of  August  11,  1888 75,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 75,091.21 

(Amoant  (estimated)  required  for  completion  of  existing  project 941 ,  VU,  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June,  30, 1890  100, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  6.) 

7.  Milford  Harbor  J  Cowwec/ictt^.— This  harbor  consists  of  a  broad  open 
bay,  from  the  head  of  which  a  small  tidal  stream  extends  three  quarters 
of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on  the  bar  at 
the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide;  the  chan- 
nel in  the  river  ran  nearly  bare  in  places. 

Under  the  first  project'of  improvement,  adopted  in  1872,  a  channel  4 
feet  deep  and  100  feet  wide  was  excavated  through  the  bar  and  thence 
40  to  00  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  pro- 
tect the  east  bank  from  erosion  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project 
waA  adopted  tor  making  a  channel  over  the  bar,  to  be  8  feet  deep  at 
mean  low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  total  sum  appropriated  for  this  harbor  is  $39,600 ;  of  this  $4,758.98 
have  been  expended  on  the  last  project  and  the  8foot  channel  has  been 
made  65  feet  wide. 

No  work  was  done  during  the  past  fiscal  year. 

The  remainder  of  the  project  could  be  satisfactorily  completed  in  one 
year  at  the  estimated  cost  of  $6,000. 

July  1,  1887,  amount  available $241.02 

Jolyl,  IflSS,  balance  available 241.02 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

AoKNUit  available  for  fiscal  ^ear  e^dia^  Juoe  90,  166^^ rt*  ,•••••«  t<  tt  f--      6,241.02 

joroi 
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1  Amount  (estimated)  required  for  completion  of  existing  project $1,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     1, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  7.) 

8.  Eousatonic  River,  Connectiout^-The  navigable  part  of  this  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sonnd,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars,  upon  which  the 
low-water  depth  was  Irom  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

The  amount  appropriated  for  this  river  is  $76,242,  of  which  $74,494.59 
have  been  expended,  including  outstanding  liabilities. 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars.  The  present  available  depth  over  them  now  is 
about  5  feet  at  mean  low  water.  Drew's  Eock  has  been  removed  to  a 
depth  of  7  feet  at  mean  low  water. 

Revised  estimates  of  cost  of  the  breakwater  at  the  mouth  of  the  river 
and  of  the  necessary  dredging,  have  been  submitted,  amounting  to 
$202,000;  $70,000  of  this  could  be  advantageously  expended  during 
the  ensuing  fiscal  year. 

July  1, 1887,  amount  available $6,975.37 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  .July  1,1887 $825.96 

July  1,1888,  outstanding  liabilities 4,444.00 

5,269.96 

July  1, 1888,  balance  available 1,705.41 

Amountappropriatedby  act  of  August  11,  1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 36, 705. 41 
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Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  yearendingJuneSO,  1890    70,000.00 

'l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Sarhor,  Connecticut, — ^The  available  depth  in  this  har- 
bor was  originally  6  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel  over 
the  outer  and  inner  bars ;  this  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand.  This  was  accomplished  in  1882,  and  a  new  project  was  adopted 
for  widening  to  COO  feet  the  channel  from  the  Inner  Beacon  to  the  Nau- 
gatuck  Bailroad  Wharf,  to  provide  for  vessels  driven  in  by  bad  weather 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $60,000.  It  is  very  nearly  completed ;  a  small  area  remains 
near  the  Inner  Beacon,  which  it  is  considered  desirable  to  dredge. 

The  total  amount  appropriated  for  this  harbor  is  $232,485.38,  of 
which  $35,000  have  been  appropriated  for  and  nearly  all  expended  upon 
the  project  of  1882. 

During  the  past  fiscal  year  dredging  has  been  done  upon  part  of  the 
area  near  the  Inner  Beacon. 

An  estimate  for  widening  the  channel  above  the  railroad  wharf,  in 
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order  to  relieve  tlie  crowding  of  the  channel  at  that  point,  has  been 
sabmitted.    The  cost  is  estimated  at  $17,000. 

July  1,  1887,  amoant  available , $2,478.07 

July  1, 1888,  amoant  expended  during  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1,  18H7 $3*21.01 

Jalyl,  1888,  outstanding  liabilities 1,960.00 

2,281.01 

July  1, 1888,  balance  available 197.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1881) 10, 197 .  06 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amonn  t  that  can  be  profitably  expended  in  fiscal  year  endin  g  J  u  ne  30, 1890      7, 000. 00 
iSnbmitted  incompliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Ajjpendix  D  9.) 

10.  EUick  Bock  Harbor^  Connecticut — ^This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island  and  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883  includes  dredging  a 
channel  3,300  feet  long,  80  feet  wide,  and  6  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fairweather  Island  to*  the  main- 
land.   The  estimated  cost  was  $80,000. 

Twenty-five  thousand  dollars  have  been  appropriated  for  and  nearly 
all  expended  under  this  project. 

The  breakwater  has  been  built  to  the  full  length,  but  not  to  the 
width  and  height  projected,  and  the  channel  has  been  dredged  80  feet 
wide,  but  has  filled  in  at  the  sides  so  that  the  available  width  is  about 
60  feet. 

During  the  past  fiscal  year  $2,391.29  have  been  expended  in  dredging 
to  widen  the  channel  as  above. 

July  1, 1887,  amount  available '. $2,531.59 

July  1,  \9d6t  amount  expended  during  dscal  year,  exclusive  of  liabilities 
ouutanding  July  1, 1887 2,391.29 

Julyl,  18ii8,  balance  available 140.30 

Amoant  appropriated  by  actof  August  11, 18dd 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 140. 30 

{Amoant  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amoant  thatcan  be  profitably  expended  in  fiscal  year  ending  June  :30, 1890  20. 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  10.)     * 

11.  NorwalJc  Harbor^  Connecticut — This  harbor  consists  of  the  tidal 
part  of  Xorwalk  River,  extending  from  Norwalk,  Conn.,  to  Long  Island 
Sound,  a  distance  of  3  miles.  South  Xorwalk  is  IJ  miles  belov/  Nor- 
walk.  Originally  the  depth  up  to  South  Norwalk  was  about  5  feet  at 
mean  low  water;  between  there  and  Norwalk  the  bed  ran  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
ride  and  6  feet  deep  from  Long  Island  Sound  to  Norwalk.  In  1881 
the  project  was  modified  to  provide  for  8  feet  depth  below  South  Nor- 
walk. The  last  estimate  upon  this  work  places  the  cost  from  commence' 
meat  »t  $84,000. 
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Up  to  the  close  of  the  fiscal  year  $77,240.GG  had  beeu  appropriated  for 
this  project  and  pearly  all  expended.  Some  parts  of  the  river  have  re- 
quired dredging  several  times. 

A  channel  has  been  dredged  100  feet  wide  and  8  feet  deep  up  to  South 
Korwalk,  and  thence  to  Norwalk  from  60  to  100  feet  wide  and  6  feet  deep. 
This  channel  is  in  navigable  condition,  though  it  has  shoaled  somewhat 
in  places. 

Ko  work  was  done  during  the  past  fiscal  year. 

For  the  next  fiscal  year  $7,000  could  be  profitably  applied  towards 
completing  the  present  project  and  maintaining  the  channel  depths. 

The  river  and  harbor  act  of  August  11>  1888,  appropriates  $28,000 
for  the  improvement  of  this  harbor,  and  provides  that  $25,000  of  this 
amount  shall  be  expended  in  dredging  and  deepening  the  channel  in 
the  lower  harbor  up  to  Wilson's  Point.  The  oflQcer  in  charge  estimates 
that  this  dredging  will  cost  $52,900. 

July  1, 1887,  amount  available $560.04 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 56.94 

July  1, 1888,  balance  available f,0:i.  10 

Amount  appropriated  by  act  of  August  11, 1888 28,000.0) 

Amount  available  for  fiscal  year  ending  June  30,  1889 28,r03. 10 

{Amount  (estimated)  reqnirtid  for  completion  of  existing  project 31, 900.  00 
Amoniitthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000.  00 
Submitted  in  comnliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  12.) 

12.  Harbor  at  Five  Mile  River,  Connecticut, — This  is  a  new  work.  A 
preliminary  examination  and  survey  of  this  harbor  were  made  in  com- 
pliance with  the  requirements  of  the  river  and  harbor  act  approvetl 
August  5, 1886. 

The  proposed  project  contemplates  deepening  the  harbor  and  ap- 
proaches so  as  to  give  8  feet  at  mean  low  water.  It  is  proposed  to  dredge 
a  channel  8  feet  deep,  100  feet  wide,  and  6,000  feet  long  at  an  estimated 
cost  of  $25,000  and  an  annual  expenditure  of  about  $1,000  for  mainte- 
liance. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  for  this 
work  $5,000,  and  a  further  sum  of  $10,000  may  be  prdfltably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11, 1888 $5,000,011 

{Amount  (estimated)  required  for  completion  of  ezistinfj^  project 20, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscalyear  ending  June  30, 1890    10,  OUO.  00 
Submitted  in  compliance  with  reqairement«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

13.  Stamford  Harbor,  Connecticut. — This  harbor  consists  of  a  shallow 
bay  on  the  north  shore  of  Long  Island  Sound  and  of  tbe  tidal  part,  about 
three-fourths  of  a  mile  long,  of  Mill  Eiver.    The  original  depth  in  this 
part  of  the  river  at  mean  low  water  was  from  1  to  3  feet,  gradually  in 
creasing  in  the  bay  to  depth  of  12  feet. 

The  project  for  improvement,  proposed  in  1883  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at  mean 
low  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost 
of  $20,000. 

Ten  thousand  dollars  have  been  appropriated  and  expended  under 
this  project,  making  a  channel  75  feet  wide  for  more  than  half  its  pro- 
jected length  and  25  to  50  feet  wide  for  tbe  rest  of  tbe  leugtb* 


Digitized  by  VjOOQIC 


RIVEB  AND  HABBOR  IMPROVEMENTS.  53 

DuriDjiC  the  past  fiscal  year  $5,409.60  were  expended  and  the  pontract 
amler  which  the  above  dredging  was  done  was  completed. 

Jnly  I,18S7,  amount  available $5,693.74 

Jalv  1, 1888,  amount  expended  during  fiscal  year,  exclasivo  of  liabiiiri<\s 
ontMtanding  Jnly  1,1887 ^ 5,469.6G 

Jaly^  1, 1888,  balanc^e  available ^•24. 08 

Amount  appropriated  by  a€t  of  August  11,  1888 5,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 5, 224. 08 

f  Amoant  (estimated)  required  for  completion  of  existing  project 5,000. 00 

i  Amoant  tbat  can  bo  profitably  expended  in  fiscal  yeareuding  Juno  30, 1890      5,  000.  00 
]  Sabmitted  in  compli'unce  with  requirements  of  sections  2  of  river  and 
[     harbor  act«  of  1866  and  1867. 

(See  Appendix  D  13.) 

14.  Port  Chester  Harbor^  New  York. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  the  Byram  River,  aud 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  above  a  foot  at  low 
water,  and  Salt  Rock  in  the  river  aud  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  scheme  for  improvement  adopted  in  1871  provided  for  the  re- 
moval of  these  rocks  to  9  aud  11  teet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  on  the  bar  at  the  mouth  of  the  harbor  at 
an  estinaatcd  cost  of  $90,632. 

In  1884  the  project  was  amended  to  provide  for  dredging  a  channel 
2.^  feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  wharves. 

The  total  amount  appropriated  for  this  harbor  is  $27,000,  which  has 
been  nearly  all  expended.  Salt  Rock  has  been  removed  to  the  required 
depth  of  9  feoD  at  mean  low  water,  and  a  channel  i:.J  feet  deep  and  from 
40  to  100  feet  wide  has  been  completed  to  a  point  150  feet  below  the 
bridge  at  Port  Chester,  and  thence  carried,  with  a  width  of  25  feet,  to 
the  bridge. 
July  1,  1887,  amount  available >24.77 

July  1, 1888,  balance  available 24.77 

Amoant  appropriated  by  aet  of  Augnst  11,  1888 .'i,  000. 00 

Amoant  available  for  fiscal  year  ending  Juno  30,  1889 5, 024. 77 

fAmonut  (estimated)  required  for  completion  of  existing  project 64,  632.  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1890    10, 000.  00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 

15.  Mamaroneck  Harbor^  New  York. — This  harbor  consists  of  a  nar- 
row inlet  opening  into  a  broad  bay.  Several  dangerous  rocks  lie  in  or 
Dear  the  channel.  The  low-water  depth  to  the  old  steam-boat  wharf, 
about  half-way  np  the  inlet,  was  5  feet ;  from  there  to  the  upper  wharves 
it  was  about  1  foot. 

A  project  for  improvement  was  adopted  in  1882,  providing  for  the 
removal  of  one  rock  to  4  feet  depth,  of  five  rocks  to  7  feet  depth,  and  for 
making  a  channel  100  feet  wide  and  7  feet  deep  up  to  the  old  steam-boat 
wharf,  thence  to  the  village  wharves  80  feet  wide  and  4  feet  deep ;  the 
estimated  cost  was  $43,000. 


Digitized  by  VjOOQIC 


\ 


64     KEPOKT  OP  THE  CHIEF  OF  ENGINEERS,  tJ.  S.  ARMY. 

Fifteen  thousand  dollars  have  been  appropriated  for  tbis  harbor  and 
nearly  all  expended. 

Three  of  the  rocks  have  been  removed  to  the  required  depth;  no 
dredging  has  been  done.  The  river  and  harbor  act  of  August  11, 1888, 
made  no  apptopriation  for  this  harbor* 

July  1,  1887,  amount  available * '. $220*55 

July  1,  1888,  balance  available 220.55 

Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  15.) 

16.  Echo  Harbor  J  New  Boclielle,  New  TorJc. — The  channel  of  this  harbor 
was  obstructed  by  two  reefs,  Start  Kock  and  Sheepshead  Rock,  the  former 
bare  at  low  water,  the  latter  covered  to  a  foot  depth  or  more. 

The  project  for  improvement  adopted  in  1876  provided  for  the  removal 
of  these  reefs  to  7  feet  and  9  feet  depths,  respectively.  The  estimated 
cost  was  $38,955.38. 

Twenty-two  thousand  dollars  have  been  appropriated  for  this  harbor, 
of  which  $18,956.03  have  been  expended.  Start  Rock  has  been  wholly 
removed  to  7  feet  depth  and  part  of  Sheepshead  Rock  to  9  feet  depth. 

The  available  funds  were  not  sufficient  for  continnin&[  operations  on 
Sheepshead  Rock,  and  nothing  has  been  done  during  the  last  fiscal  year. 

According  to  the  estimate  the  amount  required  for  completion  of  the 
project  is  $17,000. 

July  1,  1887,  amount  available 06,043.97 

July  1,  1888,  balance  available 3,043.97 

{Amount  (estimated)  required  for  completion  of  existin^y  project 17,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  *Zo(  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  16.) 

17.  New  Rochelle  Harbor,  New  Yorlc. — This  harbor  consists  mainly  of 
a  narrow  and  crooked  channel  lying  between  rocky  islands. 

The  project  for  improvement,  adopted  in  1881,  provided  for  the  re- 
moval of  two  rocks  and  for  dredging  and  removing  a  reef,  to  secure  a 
channel  8  feet  deep  and  100  feet  wide  between  Hunter's  Island  and  Glen 
Island. 

The  estimated  cost  was  $40,825. 

Thirty-five  thousand  dollars  have  been  appropriated  for  this  work ; 
of  this  sum  $25,8(55.03,  including  outstanding  liabilities  have  been  ex- 
pended. 

The  channel  has  been  dredged  to  a  depth  of  6  feet  and  the  rock  re- 
moved to  a  depth  of  7^  feet ;  one  of  the  rocks,  Corning  Eock,  has  been 
removed  to  the  required  depth  of  12  feet ;  upon  the  other,  Kock  C,  no 
work  has  been  done. 

Two  rocks,  not  shown  on  the  original  survey,  have  been  removed  dur- 
ing the  past  fiscal  year  to  a  depth  of  8  feet  and  7 J  feet  respectively. 

July  1,  1887,  amount  available ^16,843.66 

.Inly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $7, 518. 69 

July  1,1888,  outstanding  liabilities 190.00 

7,708.69 

Julyl,  1888,  balance  available 9,134.97 

(See  Appendix  D 17). 
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18.  East  Chester  Ci^eek^New  York. — This  is  a  small  tidal  stream,  empty- 
ing into  Pelbam  Bay ;  it  was  navigable  at  high  tide  for  vessels  drawing 
7  leet  ap  to  Lockwood's,  a  distance  of  2^  miles.   The  rise  of  tide  is  7.1  feet. 

The  prqject  for  improvement,  adopted  in  1872  and  subsequently  modi- 
fied, provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  point  3,000  feet  above  Lockwood's  and  terminating  at  the  upper  end 
in  a  tidal  basin,  and  for  5,800  feet  of  diking  to  maintain  the  channel. 
A  revised  estimated  cost  of  the  project,  as  modified,  is  placed  by  the 
officer  in  charge  at  9221,100. 

Sixty-four  thousand  dollars  have  been  appropriated,  and  of  this 
amount  $56,379.80,  including  outstanding  liabilities  and  excluding  ex- 
isting contracts,  have  been  expended. 

The  channel  has  been  made  9  feet  deep  and  125  feet  wide  to  the  head 
of  Croose  Island,  one-half  mile  from  the  mouth  of  the  creek ;  thence  to 
Town  Dock  from  40  to  90  feet  wide,  and  from  Town  Dock  to  Lock- 
wood's  100  teet  wide,  and  1,235  linear  feet  of  diking  have  been  built. 

A  contract  for  dredging  was  entered  into  July  11, 1887,  and  annulled 
August  18, 1887,  on  account  of  the  contractor's  failure  to  begin  work. 
A  second  contract  was  entered  into  May  11,  1888;  work  under  this 
contract  is  now  in  progress. 

Jnly  1,  1887,  amount  available $9,673.78 

Jaly  1,  1888,  ainoant  expended  daring  fiscal  year,  ezolnaive  of 

liabilities  oatstanding  July  1,  1887 $1,256.18 

Jnly  1,  1888,  outstanding  liabilities 797.40 

July  1,  1888,  amount  covered  by  existing  contracts 6, 852. 60 

8,906.18 

July  1,  1888,  balance  avaUable 767.60 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 767. 60 

{Amount  (ettimated)  required  for  completion  of  existing  project 152, 100. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D 18.) 

19.  Oreenpart  Harbor  J  Jfew  York. — This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposed  to  easterly  storms.  Its  anchorage-ground, 
which  was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  ero- 
sion of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  construction 
of  a  riprap  breakwater,  extending  from  Joshua's  Point  1,700  feet  in  a 
(Southeasterly  course,  to  arrest  drifting  sand,  to  check  the  erosion  of 
the  i>oint,  and  to  increase  the  sheltered  area.  Its  cost  was  estimated 
at  $46,000. 

Twenty-five  thousand  dollars  have  been  appropriated  for  this  habor, 
of  which  $24,959.90  have  been  expended. 

The  breakwater  has  been  built  out  to  a  depth  of  15.4  feet  a  distance 
of  1,437  feet  One  thousand  eight  hundred  and  six  and  one-quarter 
tons  of  stone  have  been  placed  in  the  breakwater  during  the  past  fiscal 
year. 

Jnly  1, 1887,  amount  ayailable ; 12,957.93 

July  ly  1888,  amount  expended  daring  fiscal  year,  exclnsiye  of  liabilities 
oatetanding  July  1,1887 ^ 2,917.83 

July  1,1888,  balance  available 40.10 

Amonnfc  appropriated  by  act  of  Angast  11, 1888 5,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 5, 040. 10 
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{Amount  (estimated)  reqaired  for  completion  of  existing  project |1(>,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :W,  18  JO    10, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  19.) 

20.  Olen  Cove  Harbor ^  New  York. — ^TJiis  is  a  new  work.  Tlie  harbor 
is  a  part  of  Hempstead  Bay.  An  examination  and  survey  of  it  was 
made  in  compliance  with  the  requirements  of  the  river  and  harbor  act 
of  August  5, 1886,  and  the  report  thereon  printed  as  Appendix  D  26  of 
the  Report  of  the  Chief  of  Engineers  for  1887. 

The  proposed  improvement  consists  in  the  construction  of  a  breakwater 
from  Musquito  Point  in  a  westerly  direction  to  a  length  of  about  2,500 
feet,  to  afford  shelter  to  vessels  lying  at  anchor,  waiting  to  pass  into  the 
harbor,  and  to  protect  its  entrance.  The  estimated  cost  of  the  proposed 
breakwater  is  $201,960. 

The  river  and  harbor  act  of  August  11, 1888,  makes  an  appropriation 
of  $20,000  for  improving  the  harbor,  and  a  further  sum  of  $30,000  may  be 
profltaJbly  expended  in  continuing  it  during  the  fiscal  year  ending  June 
oO,  1890. 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 $20,000.00 

{Amonnt  ^estimated)  required  for  completion  of  ezistinj^  project 181, 960. 00 
Amonnttnatcanbeprofitablyexpendedinfiscalyear  ending  Jane  30, 1890    30, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  \\  of  river  and 
harbor  acts  of  186b  and  1867. 

21.  Flushing  Bay^  New  York. — Before  improvement,  the  available 
depth  in  this  broad,  shallow  bay  and  in  the  channel  leading  up  to 
Flushing  wa.s  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking,  to  form  a  tidal  basin,  which  by  filling  and  dis- 
charging through  the  main  channel  would  maintain  a  channel  depth  of 
6  feet  or  more  at  mean  low  water  after  once  dredging ;  the  material  of 
the  bottom  is  soft  mud.    The  estimated  cost  of  this  work  was  $173,500. 

Seventy  thousand  dollars  have  been  appropriated  for  this  work,  of 
which  $68,979.74  have  been  expended. 

The  dike  on  the  west  side  of  the  channel  has  been  bailt  3,057  feet 
long. 

During  the  past  fiscal  year  the  channel  leading  up  the  bay  and  creek 
to  Flushing  has  been  widened  to  200  feet  for  a  length  of  2,400  feet,  and 
a  branch  channel  1,450  feet  long  and  55  feet  wide-dredged  to  the  steam- 
boat landing  at  the  head  of  the  bay. 

Thirty-five  thousand  dollars  could  be  profitably  expended  during  the 
ensuing  fiscal  year  in  extending  the  dikes  and  maintaining  the  channel 
depth. 

Jnly  1,1887, amonnt  available |5,201.38 

July  I,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 4,181.12 

July  1,  1888,  balance  available 1,020.26 

Amount  appropriated  by  act  of  Angnst  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 020. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 88, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  21.) 
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22.  Bemoping  sunken  vessels  or  crafts  obstructing  or  endangering  navi- 
gation.— ^The  contract  for  removal  of  the  wreck  of  the  sloop-scow  Oeorge 
C.  Bloomer^  sun  k  in  the  Connecticut  Eiver,  at  Hartford  Conn.,  which 
wa«  in  force  at  the  date  of  the  last  annual  report,  was  completed  duf  iug 
the  summer  of  1887 ;  the  wreck  was  entirely  removed. 

Under  section  4  of  act  of  Congress  approved  June  14, 1880,  notice  to 
owners  of  the  schooner  JB.  H,  Daly^  wrecked  and  sunk  in  the  Connecti- 
cut Eiver,  near  Saybrook  Point,  Conn.,  was  duly  published ;  subse- 
quently arrangement  for  her  removal  was  made,  and  tbe  work  was  done 
in  December,  1887. 

Under  the  same  law,  the  wreck  of  the  Louise  Bliss  was  removed  in 
December,  1887,  after  publishing  the  required  notice  to  owners.  This 
vessel  wj«  a  three-masted  schooner,  wrecked  and  sunk  in  November, 
1885,  in  the  west  end  of  Long  Sand  Bhoal,  Long  Island  Sound,  about  6 
miles  southwest  from  the  mouth  of  the  Connecticut  Biver. 

April  14, 1887,  the  schooner  Emma  J.  Higgins  was  wrecked  and  sunk 
in  about  11  fathoms  of  water  about  6  miles  southwest  of  Black  Rock  Har- 
bor, Connecticut ;  her  spars  were  broken  oflF  about  low- water  level  and 
were  a  source  of  danger  to  vessels  navigating  that  part  of  the  sound. 
Under  the  same  law,  after  duly  publishing  notice  to  owners,  the  spars 
of  this  vessel  were  removed,  so  as  to  make  a  clear  depth  of  more  than 
25  feet  over  the  wreck. 

(See  Appendix  D  23.) 

IMPROVEMENT  OF  HUDSON  BIVEB  AND  OP  HABBOBS  OF  BONDOUT 
AND  SAUOEBTIES,  NEW  YOBK— BEMOVING  OBSTBTT.CTIONS  IN  EAST 
BIVEB  AND  HELL  GATE— DCPBOVEMENT  OP  ENTBANCE  TO  NEW 
YOBK  HABBOB— DffPBOVEMENT  OF  EIVEBS  AND  HABBOBS  IN  THE 
VICINITY  OP  NEW  YOBK  AND  IN  N0BTH:EBN  NEW  JEBSEY. 

Officer  in  charge,  Lieut.  Col.  Walker  McFarland,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  George  McC.  Derby,  Corps  of 
Enerineers.  These  works  were  in  temporary  charge  of  Lieut.  Col.  G.  L. 
Gillespie,  Corps  of  Engineers,  from  January  1, 1888,  to  June  29, 1888. 

1.  Hudsoh River ^  New  YorJc. — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  tbe  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low  water ; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  nav- 
igable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

All  the  dikes  provided  for  in  this  plan  have  not  yet  been  built,  but  the 
work  so  far  done  has  resulted  in  securing  a  channel  depth  of  10  feet 
nearly  all  the  way  from  New  Baltimore  to  Albany,  and  of  8  feet  nearly 
all  the  way  from  Albany  to  Troy.  The  shoal  spots  make  the  navigable 
depths  in  those  parts  of  the  river  9J  feet  and  7^  feet,  respectively. 

The  estimated  cost  of  making  this  improvement  as  modified  subse- 
quently was  $1,078,304,  and  the  appropriations  amount  to  $1,053,538. 

A  large  part  of  this  amount  has,  however,  from  the  necessity  of  the 
case,  been  applied  to  the  repair  of  decaying  dikes  instead  of  to  the  con- 
struction of  the  new  dikes  yet  to  be  built. 
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A  close  examination  of  the  works  made  within  the  past  year  shows 
that— 

The  completion  of  the  new  works  reqnired  and  the  removal  of  the  rock  at 

Van  Wie'e  Point  wUl  cost  probably $120,000 

And  the  repair  of  the  old  works  below  Albany 103,000 

And  the  repair  of  the  old  works  above  Albany , 37, 000 

Total 200,000 

These  last  are  rapidly  deteriorating  and  need  immediate  repair  in 
order  to  prevent  great  injnry  to  the  channel. 

Daring  the  past  year  the  repairs  at  the  West  Dike  at  New  Baltimore, 
the  Boah  Hook  Dike,  and  the  Middle  Dike  at  Goey mans  have  been- com- 
pleted. 

July  1, 1887,  amount  available $23,018.50 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstaqdiog  July  1, 1887 1,560.22 

July  1,  1888,  balance  available 21,458.28 

Amount  appropriated  by  act  of  August  11,  1888 75,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 96, 456. 28 

(Amount  (estimated)  required  for  completion  of  existing  project 185, 000. 00 
Amouu  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  L) 

2.  Earbor  at  Saugerties^  New  TorJc. — This  harbor  is  formed  by  the 
mouth  of  Esopus  Greek,  which  empties  into  the  Hudson  Biver  on  the 
west  bank,  about  100  miles  above  New  York. 

The  plan  of  improvement  which  has  been  adopted  for  it  provides  for 
securing  a  channel  depth  of  8  feet  at  mean  low  water  by  the  construc- 
tion of  two  parallel  dikes  about  300  feet  apart,  curved  slightly  down- 
stream at  the  outer  ends,  and  by  dredging  between  them,  if  necessary. 

The  estimated  cost  of  this  improvement  is  $52,000,  of  which  $20,000 
have  been  already  appropriated.  During  the  past  year  the  south  dike, 
2,363J  feet  long,  has  been  built  at  a  cost  of  $16,048.16. 

July  1, 1887,  amount  available $19,939.95 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oustanding  July  1,1887 $13,303.09 

July  1, 1888,  outstanding  liabilities 3,938.17 

^    '         '  "*  17,241.26 

July  1, 1888,  balance  avaUable 2,698.69 

Amountappropriatedby  act  of  August  11,  1888 12,000.00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1889 14,698.69 

{Amount  (estimated)  required  for  completion  of  existinc;  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  comfuiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
(See  Appendix  B  2.) 

3.  Harbor  at  Bondautj  New  York. — This  harbor  lies  at  the  mouth  of 
Kondout  Creek,  about  90  miles  above  Kew  York,  on  the  west  side  of 
the  Hudson  Eiver.  The  project  for  its  improvement  adopted  in  1872 
proposes  to  secure  a  channel  depth  of  13  feet  at  mean  low  water  by 
means  of  parallel  dikes  and  by  dredging  between  them,  the  estimated 
cost  being  $172,000. 
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Tbe  project  was  completed  in  1880,  the  actual  cost  being  only  $90,000, 
since  which  time  such  small  appropriations  as  have  been  made  nave 
been  applied  to  the  repair  of  the  dikes. 

The  channel  maintains  its  depth  and  will  continue  to  do  so  until  the 
dikes  are  broken  through.  These  dikes  are  much  decayed  and  ought 
to  be  replaced,  and  $5,000  can  well  be  applied  to  this  purpose  during 
the  coming  year. 

Work  during  the  past  year  has  been  confined  to  replacing  the  fender 
piles  of  the  north  dike  and  repairing  a  couple  of  small  breaks  in  it. 

July  1,  1887,  amount  available |2,5e)0.36 

July  1, 18ti8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,409.14 

July  1,  1888,  balance  avaUable 151.22 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 151. 22 

{Amount  (estimated)  required  for  repairs 5.000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1690      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.)- 

4.  Harlan  River^  New  York. — ^The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement,  and  at  present  the  former 
is  navigable  for  vessels  of  12  feet  draught  to  Morris  Dock,  about  6  miles 
from  its  junction  with  the  East  River;  the  latter  for  about  If  miles  from 
the  nudson  for  vessels  of  8  feet  draught  and  only  at  high  water.  The 
object  of  the  improvement  is  to  make  a  channel  connecting  these  two 
streams,  so  that  vessels  may  pass  through  from  the  East  River  to  tbe 
Hudson,  and  the  principal  work  is  the  cut  which  is  to  connect  them. 
Though  there  is  an  interchange  of  waters  now  to  some  extent,  there  is 
no  navigable  channel  except  for  row-boats. 

The  project  for  the  improvement  was  originally  adopted  in  1875,  and 
was  for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water. 
In  1879  the  width  of  the  channel  was  changed  to  400  feet,  except  in  the 
rock-cut  through  Dyckman's  Meadow,  where,  owing  to  the  large  in- 
crease of  the  cost  if  a  change  were  made,  the  width  was  to  be  restricted 
to  350  feet,  but  the  depth  was  to  be  increased  to  18  feet  at  mean  low 
water. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
liscal  year  ending  June  30, 1887,  was  $987.77. 

As  the  appropriations,  though  made  June  18,  1878,  and  March  3, 
1879,  were  not  available  until  May  3, 1887,  owing  to  the  delay  produced 
by  the  legal  proceedings  for  the  acquirement  of  the  land,  the  condition 
of  the  streams  remained  the  same  as  before  the  project  for  the  improve- 
ment was  adopted. 

During  the  fiscal  year  ending  June  30, 1888,  there  has  been  expended 
$41,17:^.^  on  the  cut  through  Dyckman's  Meadow,  for  engineering  ex- 
periments in  structures  for  protecting  the  sides  of  the  channel,  and  for 
boring  to  determine  the  nature  of  the  substrata  on  the  marsh.  When 
the  present  contract  is  completed,  about  700  feet  of  the  channel  through 
Dyckman's  Meadow  will  be  finished  to  the  width  of  350  teet  and  depth 
of  18  feet  at  mean  low  water. 

.Tbe  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1890,  is  $500,000,  and  would  be  applied  to  excavating  the 
channel  through  the  marsh  between  Dyckman's  Meaciow  and  the  Hud- 
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son  River,  and  to  structures  for  protecting  tbe  sides  and  probably  the 
bottom  of  the  new  channel. 

The  estimated  anK>unt  required  for  the  completion  of  the  work  ac- 
cording to  the  present  approved  project  is  $2,300,000. 

July  1,  1887,  amount  available $399,012.23 

July  1,  1888,  amount  expended  during  tisoal  year,  exclusive 

ofliabilitiec}  outstanding  July  1,  1887 $41,179.68 

July  1,  1888,  outstanding  liabilities 18,288.07 

July  1,  1888,  amount  covered  by  existing  contracts 268,261.76 

327,729.51 

July  1,  1888,  balance  available 71,282.72 

Amount  appropriated  by  act  of  August  11,  1888 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 141, 282. 72 


f  Amount  (estimated)  required  for  completion  of  existing  project 2, 230, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1890 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  4.) 

5.  Removing  obstructions  in  th^  Host  River  and  Hell  Oate^  New  Yorh.— 
Hell  Gate  is  the  worst  obstruction  in  the  narrow  strait  connecting  Long 
Island  Sound  with  i^ew  York  Harbor,  known  as  the  East  River. 

At  this  ]>oint  the  channel  turns  at  right  angles  around  Hallet^s  Point, 
opposite  the  mouth  of  the  Harlem  River,  and  the  curren*  runs  with  a 
velocity'  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an 
hour  over  or  around  Way's  Eeef,  Pot  Bock,  Shell  Drake,  Hallet's  Point, 
Negro  Point,  Holmes  Kock,  Hog's  Back,  Heel  Tap,  Flood  Eock,  Hen 
and  Chickens,  Gridiron,  JMill  Bocks,  The  Negro  Heads,  Bhiuelander's 
Beef,  and  Bread  and  Cheese. 

Besides  this  most  serious  obstruction  there  are  many  other  rocks  and 
reefs  in  tbe  East  Biver,  especially  those  oflf  Thirty-fourth  street  and 
Ninth  street,  which  are  dangerous  to  its  crowded  navigation,  and  which 
ought  to  be  removed. 

The  plan  of  improvement  adopted  some  years  ago  pro|)osed  the  build- 
ing of  sea-walls  over  some  of  these  rocks,  and  the  reduction  of  others 
to  a  depth  of  26  feet  below  mean  low  water. 

In  accordance  with  this  plan,  Diamond  Beef,  near  Governor's  Island, 
Coenties  Beef,  off  Coenties  Slip,  Pilgrim  Bock,  off  Nineteenth  street, 
and  a  reef  near  the  North  Brol  her  Island  have  been  cut  down,  and  at 
Hell  Gate  3  acres  of  Ballet's  Point  liave  been  removed  to  the  required 
depth ;  Pot  Bock  has  befen  cut  down  to  23  feet  below  mean  low  water. 
Frying  Pan  to  18  feet,  and  Heel  Tap  to  21  feet;  while  Flood  Bock,  cov- 
ering 9  acres  and  including  the  Negro  Heads,  Hen  and  Chickens,  and 
Gridiron,  ha«  been  blown  up  and  nearly  one  quarter  of  it  removed. 
Sea-walls  have  been  built  by  the  Government  on  Great  and  Little  Mill 
Bocks,  and  by  the  city  authorities  on  Bread  and  Cheese  Beef.  The 
work  of  removing  rock  at  Hallet's  Point  and  Flood  Bock  has  been  done 
by  mining,  and  at  the  other  points  by  the  United  States  steam-drill 
scow. 

During  the  past  year  the  only  work  done  was  the  removal  of  19,548 
tons  of  rock  by  contract  from  Flood  Bock,  which  resulted  in  increasing 
by  60  feet  the  width  of  the  Newton  Channel  lying  between  Flood  Bock 
and  Mill  Bocks. 

The  work  of  removing  the  wre«k  of  Flood  Bock  and  the  other  rocks 
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mentioned  both  in  Hell  Gate  and  in  the  East  Biver  ongbt  to  be  cod- 
tiiined,  and  $500,000  could  be  profitably  expended  next  year  in  this  way. 

July  1,  1887,  amount  available $24,717.62 

Received  from  sales  of  fuel  to  officers, *.  52.49 


July  1, 1868,  amount  expended  during  fiscal  year,  exclusive 

Dfr  '      "  ■       — 


24,770.11 


of  Uabilities  outstanding  July  1,  1887 |8, 301. 95 

Jaly  1,  1888,  outstanding  liabilities 383.00 

8.684.95 

July  1, 1888,  balance  available 16,085.16 

Amouat  appropriated  by  act  of  August  11,  1888 250,000.00, 

Amount  available  for  fiscal  year  ending  June  30, 1889 266, 085. 16 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 238, 840. 67 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  5.) 

6.  Newtown  Creeks  New  York. — ^This  is  a  small  tidal  stream,  about  4 
miles  long,  running  through  the  eastern  part  of  Brooklyn  and  empty- 
ing into  the  East  Eiver  opposite  Thirty-fourth  street,  New  York  City. 

It  had  formerly  a  depth  of  12^  feet  at  the  mouth,  gradually  decreas- 
ing to  4  feet  at  the  head. 

Its  present  condition  shows  a  depth  of  18  feet  at  the  mouth,  and  from 
.8^  to  10  feet  at  the  head. 

The  original  project  for  its  improvement  adopted  in  1880,  but  modi- 
fied in  1884,  provided  for  a  channel  240  feet  wide  and  21  feet  deep,  ex- 
tending from  the  month  up  to  Vernon  Avenue  Bridge ;  and  from  that 
point  up  to  the  head  of  navigation,  on  both  branches,  a  channel  decreas- 
ing from  176  to  100  feet  in  width  and  from  18  to  10  feet  m  depth. 

Work  during  the  fiscal  year  has  been  confined  to  dredging  an  18-foot 
channel  below  Vernon  Avenue  Bridge,  and  a  10-foot  channel  at  the 
head  of  navigation  on  both  branches  of  th'e  creek  above  Maspeth  avenue. 

No  iiermanent  benefit  can  be  derived  from  dredging  in  the  upper 
part  of  the  creek  until  the  banks,  composed  of  soft  mud,  are  protected^ 
by  bulkheads,  since  the  material  washes  into  the  dredged  channels. 

The  commerce  of  the  creek  is  very  large. 

July  1, 1887,  amount  available • $2,577.23 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
onutanding  July  1, 1887 1,034.40 

July  1, 1888,  balance  available 1,542.83 

Amoontappropriatedby  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 26, 542. 88 

(Amount  (estimated)  required  for  completion  of  existing  project 148, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  i  of  river  and 
harbor  acts  of  1866  and  lb67. 

(See  Appendix  E  6.) 

7.  Buttermilk  Channel^  New  Tork  Harbor. — ^This  channel  lies  between 
the  city  of  Brooklyr ,  New  York,  andGovernor's  Island,  Now  York  Har- 
bor, and  is  obstructed  at  its  upper  end,  where  it  joins  the  East  River, 
by  a  sboal  ov^  wbicb  tbere  w^  formerly  a  leaat  depth  of  9^  feet  »t 
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mean  low  water.  The  crest  of  this  shoal  lay  about  800  feet  outside  the 
line  of  the  Brooklyn  wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provided  for 
the  removal  to  a  depth  of  26  feet  at  mean  low  water  of  such  parts  of 
the  shoal  as  came  within  850  feet  Of  the  Brooklyn  wharves,  which 
would  take  off  the  crest  of  the  shoal,  aud  ought  to  give  nowhere  a 
depth  of  less  than  15  feet  water  on  it. 

The  estimated  cost  of  the  improvement  was  $210,000,  of  which 
$190,000  had  been  appropriated  up  to  June  30, 1886. 

With  this  the  channel  has  been  widened  to  the  full  width  proposed, 
and  deepened  to  not  less  than  24,  and  probably  26,  feet  at  mean  low 
water ;  but  this  is  not  certain,  as  no  survey  has  been  made  since  1884. 

In  view  of  the  increasing  importance  of  the  wharves  on  the  Brook- 
lyn shore,  aud  the  difficulty  experienced  by  deep-draught  vessels  in 
getting  up  to  them  by  reason  of  this  shoal,  it  was  recommended  in  1885 
that  the  whole  shoal  be  removed  to  a  depth  of  26  feet,  and  this  recom- 
mendation was  tacitly  approved  by  Congress  by  the  act  of  August  5, 
1886,  wiiich  appropriated  $56,250  for  this  purpose.  This  amount  not 
being  sufficient,  however,  to  cut  the  whole  down  to  a  depth  of  26  feet 
at  mean  low  water,  it  was  decided  to  cut  it  down  to  22  feet,  leaving 
the  additional  depth  of  4  feet  to  be  got  under  future  appropriations. 

Under  this  appropriation  the  whole  shoal  was  removed  to  a  depth  of 
22  feet  at  mean  low  wftter. 

This  has  already  proved  a  benefit  to  navigation ;  but,  in  view  of  the 
large  passing  commerce,  it  is  very  desirable  to  give  the  full  depth  of 
26  feet. 

July  1,  1887,  amonnt  available |9,461.d4 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 3,604.78 

July  1,  1888,,balance  available 5,K>7.16 

Amount  appropriated  by  act  of  August  11,  1888 100, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1889 105, 857. 16 

(See  Appendix  E  7.) 

8.  Oowanm  Bay^  New  York, — The  depth  of  water  in  the  channels  of 
Gowanus  Creek  and  Bay  was  originally  only  from  7  to  12  feet  at  mean 
low  water,  which  was  wholly  insufficient  foi:  the  passage  of  vessels  em- 
ployed in  the  commerce  of  the  district. 

The  plan  of  improvement,  adopted  in  1881,  provided  for  giving  a 
depth  of  18  feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of 
the  creek  on  both  the  north  and  south  sides,  and  for  carrying  the  im< 
provement  with  the  same  depth  up  the  creek  to  Hamilton  Avenue 
Bridge,  a  distance  of  about  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192,564.90,  of  which 
$65,000  had  been  appropriated  up  to  June  30,  1886.  With  this  money 
the  northern  channel  leading  up  to  the  creek  had  been  completed,  and 
the  dredging  carried  on  up  the  creek  to  within  2,100  feet  of  Hamilton 
Avenue  Bridge ;  and  the  southern  channel  had  been  dredged  to  within 
2,000  feet  of  the  mouth  of  the  creek. 

The  act  of  August  5, 1886,  appropriated  $7,500  for  the  improvement. 
This  was  ax)plied  to  dredging  a  channel  1,500  long  aud  40  feet  wide  at 
bottom,  from  the  end  of  the  last  dredging  in  the  creek  up  towards  Hata- 
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ilton  Avenae  Bridge.  The  depth  obtained  was  18  feet,  but  owing  to 
the  softness  of  the  material  it  has  since  filled  in  to  15  feet. 

The  rates  of  wharfage  in  S'ew  York  Harbor  are  now  so  high  that  the 
necessity  for  getting  additional  wharf  room  has  become  imperative,  and 
nowhere  can  it  be  sa  easily  had  as  in  Gowanas  Bay. 

Bventaally  the  channels  here  mast  be  made  both  wider  and  deeper 
than  they  will  be  ander  the  present  plan  of  improvement|  but  for  the 
present  they  should  be  deepened  to  18  feet. 

'So  work  has  been  done  during  the  present  fiscal  year,  owing  to  the 
want  of  funds. 

July  1,  1887,  amoDDt  available |64.31 

Jnly  1, 1888,  amonnt  expended  daring  fisoal  year,  exolusive  of  liabilities 
outstanding  July  1, 1887 1.00 

July  1,1888,  balance  available 63.  :n 

Amonntappropriatedbyactof  Ai^gostll,  1888 60,000.00 

Amount  available  for  Escal  year  ending  June  30, 1889 60,063.31 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

Amount  that  can  be  prodtably  expended  in  fiscal  year  ending  June  30, 1890    60, 000. 00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I     barbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  New  York  Harbor, — Before  the  improvement  of  the  main  entrance 
into  New  York  Harbor  was  undertaken  by  the  United  States,  the  least 
depth  in  mid-channel  on  the  bar  was  23.7  feet,  at  mean  low  water,  and 
the  same  depth  could  be  carried  across  three  other  shoals  between  the 
bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  draught  could  only  cross  these  shoals  at,  or  near, 
high  water. 

The  project  for  the  improvement  of  Gtedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  ^eep 
at  mean  low  water,  from  deep  water  below  the  Narrows  through  the 
Main  Ship  Channel  and  Gedney's  Channel  to  deep  water  outside  the 
bar;  maintaining  this  channel,  should  it  be  necessary,  either  by  peri- 
odical dredging,  or  by  contracting  the  entrance  by  the  construction  of 
a  dike  running  across  the  shoals  from  Coney  Island  side,  with  suitable 
protection  for  the  head  of  Sandy  Hook  to  prevent  its  being  scoured 
away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000  for 
dredging  4,300,000  cubic  yards  j  and  the  entire  cost  of  the  improvement, 
should  the  contraction  works  prove  to  be  necessary,  is  estimated  at  be- 
tween $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based,  and  303,869 
cubic  yards  of  sand  had  been  dre(}ged  from  Gedney's  Channel  at  the 
close  of  the  last  fiscal  year. 

This  had  resulted  in  producing  a  channel  of  good  navigable  width 
across  the  bar  25  feet  deep  at  mean  low  water ;  but  no  practical  benefit 
to  navigation  had  resulted,  since  no  increase  in  depth  had  been  obtained 
on  the  shoals  inside  the  bar ;  the  application  of  the  funds  having  been 
restricted  by  the  language  of  the  appropriation  act  to  Gedney's  Channel 
only.. 
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Daring  the  past  fiscal  year  both  the  bar  aud  the  inner  shoals  have 
been  dredged  under  contract  with  the  Joseph  Edwards  Dredging  Com- 
pany, and  580,405  cabic  yards  of  sand  aud  mud  have  been  removed  at 
28^  cents  per  cubic  yard.  A  channel  has  been  obtained  not  less  than 
500  feet  wide  in  which  the  least  depths  between  the  steamer  wharves 
and  the  ocean,  is  26  feet  on  the  bar,  and  25.4  feet  on  tlie  shoal  west  of 
Flynn's  Knoll  in  the  lower  bay. 

These  dimensions  are  sufficient  to  enable  the  largest  steamers  arriv- 
ing off  the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at 
average  low  tide ;  and  they  also  permit  any  of  the  large  steamers  leav- 
ing the  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  lully  2  feet 
deeper  than  was  ever  practicable  before. 

The  dredged  channels  have  been  thoroughly  buoyed,  and  as  soon  sl» 
the  pilots  have  become  familiar  with  the  new  channels  the  port  of  New 
York  will  reap  the  full  benefit  of  the  results. 

Surveys  made  in  December,  1887,  and  May,  1888,  show  that  no  shoal- 
ing whatever  had  taken  place  on  the  bar  in  the  interval  of  six  months 
during  which  no  dredging  was  done  there.  As  a  like  comparison  was 
made  a  year  ago  with  precisely  the  same  result,  there  are  good  grounds 
for  expecting  that  the  dredged  channel  across  the  bar  may  maintain  its 
new  dimensions  by  the  action  of  the  currents  alone. 

Arrangements  have  been  made  for  increasing  the  number  of  dredges 
at  work  on  the  shoals,  and  it  is  expected  that  the  existing  contracts  for 
the  removal  of  2,200,000  cubic  yards  will  be  completed  at  the  time 
specified,  December  1, 1888. 

The  amount  needed  outside  of  the  present  appropriation  to  widen 
these  channels  to  1,000  feet,  and  to  deepen  them  to  30  feet  at  mean  low 
water  as  required  by  the  plan  of  improvement,  is  $1(>0,000;  aud  this 
amount  could  be  well  expended  in  the  next  fiscal  year. 

July  1,  1887,  amonnt  available |742, 293.  JW 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  ezclnsiye 

of  liabilities  outstanding  July  1,  1887 $137,714.37 

July  1,  1888,  outstandingliabilities 60,467.95 

July  1,  1888,  amount  covered  by  existing  contracts 461, 586. 27 

659,768.59 

July  1,1888,  balance  available 82,524.68 

Amount  appropriated  by  act  of  August  11,  1888 38U,  OUO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889 462, 524. 68 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1690  160, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  9.) 

10.  Sheepshead  Bay^  New  York. — ^The  project  for  the  improvement  of 
this  bay,  adopted  in  1879,  provided  for  maintainiDg  the  natural  outlet 
of  the  bay  into  Kockaway  Inlet  by  means  of  diking:  and  dredf^ing,  and 
for  contracting  the  water-way  in  the  bay  above  the  entrance  by  means 
of  dikes  so  as  to  afford  a  channel  6  feet  deep  up  to  the  head  of  naviga- 
tion, about  2  miles  above  the  month. 

The  depth  of  water  at  the  mouth  was  about  2  feet,  but  the  clianuel 
was  uncertain  and  shifting. 

The  estimated  cost  of  the  improvement  was  $100,000. 

A  resurvey  was  made  in  1882,  when  the  old  outlet  was  found  to  be 
nearly  closed  up,  and  it  was  then  proposed  to  cut  a  new  outlet  6  feet 
deep  and  100  feet  wide  north  of  the  q)4  one  into  pead-Horae  Inlet^  an4 
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to  dredge  the  interior  channels  of  the  bay  to  a  depth  of  6  feet  at  mean 
low  water. 

The  estimated  cost  of  this  was  $34,200)  of  which  $16,000  had  been 
appropriated  np  to  June  30, 1886. 

After  some  correspondence  and  delay  the  new  outlet  was  excavated 
and  protected  on  the  north  side  by  a  bulkhead  built  partly  by  the  prop- 
erty owners  and  partly  by  the  contractor  who  was  doing  the  dredging 
for  the  Government. 

The  present  appropriation  will  be  applied  to  deepening  the  channel 
through  the  bay,  though  no  permanent  good  can  result  from  it. 

The  navigation  of  the  bay  is  restricted  almost  entirely  to  pleasure 
boats  used  by  the  Coney  Island  and  Gravesend  Bay  hotels,  and  there 
seems  to  be  no  present  necessity  for  further  appropriations  for  this  im- 
provement. 

Jnly  1, 1887.  amount  available.. $5,263.73 

July  1,  1888,  amoont  expended  daring  fiaoal  year,  exclosive  of  liabilities 
outdtanding  Jnly  1,  1887 166.17 

Jolyl,  1888,  balance  available 5,117.56 

Amoont  appropriated  by  act  of  Angast  11, 1888 5,000.00 

Amount  available  for  fiecal  year  ending  Jane  30, 1869 10, 117. 56 

Amount  (estimated)  reqaired  for  completion  of  existing  project 8, 200. 00 

Submitted  in  compliance  witb  reqairements  of  bections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E 10.) 

11.  Canarsie  Bojf^  New  TorJc, — ^The  plan  of  improvement  adopted  for 
this  harbor  in  1879  proposed  to  obtain  a  channel  6  feet  deep  at  mean 
low  water  by  means  of  diking  and  dredging  from  the  6-foot  curve  in 
Jamaica  Bay  up  to  the  Canarsie  Dock,  a  distance  of  about  3,500  feet. 

The  estimated  cost  of  this  improvement  was  $88,000,  of  which  $33,000 
have  been  appropriated  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1888.  With  this  amount  a  pile-dike  1,150  feet  long  has  been  built 
on  the  north  side  of  the  outer  end  of  the  channel,  and  a  channel  from 
5  to  6  feet  deep  and  from  50  to  125  feet  wide  has  been  kept  open  from 
the  6-foot  curve  in  Jamaica  Bay  up  to  the  dock  at  Canarsie  Landing. 

The  appropriation  of  August  5, 1886,  has  been  applied  during  the 
fiscal  year  to  dredging  three  shoals  in  the  channel,  and  to  beginning 
the  construction  of  850  linear  feet  of  the  south  dike,  which  work  is  stiU 
in  progress. 

As  the  channel  can  not  be  regarded  as  secure  before  the  south  dike 
is  completed,  it  is  recommended  that  $10,000  be  appropriated  for  this 
purpose  and  for  such  dredging  as  may  become  necessary. 

Jnly  l,m87,amoant  available $10,066.75 

Jnlv  1, 1^88,  amoont  expended  dnrinfi^  fiscal  year,  exolnsive 

of  liabHitiee  outstanding  Jnly  1,1887 $1,630.38 

Jnly  1 ,  1888,  amount  covered  by  existing  contracts 8, 389. 50 

10,019.88 

Jnly  1,1888, balance  available 46.87 

Atfoonnt  appropriated  by  act  of  Angast  tl,  1888 10,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1889 10,046.87 

IAmonot  (estimated)  reqoired  for  completion  of  existinff  project 45, 000. 00 
Amonn  t  that  can  be  profitably  expended  in  fiscal  year  endinii^  Jane  30, 1890    10, 000. 00 
Sahmitted  in  compliance  with  reqairements  of  sectiona 2  of  river  and 
harbor  acts  of  1866  and  1867.. 

{Sf^  Appendix  E  11.) 

BETG^Sa & 
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s  12.  Sumpawanus  Inlet^  New  TorJc. — The  project  for  the  improvement  of 
this  inlet,  known  locally  as  Snmpwams  Creek,  adopted  in  1880,  pro- 
vided for  dredging  a  channel  about  4,500  feet  long,  and  from  100  to 
150  feet  wide  and  5  feet  deep  at  mean  low  water,  beginning  at  the 
5-foot  carve  in  the  Great  South  Bay  and  extending  up  to  the  town  of 
Babylon,  Long  Island. 

The  channel  depth  at  the  time  of  the  adoption  of  the  project  varied 
from  5  feet  in  the  bay  at  mean  low  water  to  2  feet  at  the  wharf  at  the 
mouth  of  the  creek,  and  from  1  to  2  feet  up  the  creek  a  distance  of  a 
little  over  half  a  mile. 

The  rise  and  fall  of  the  tide  is  so  slight  here  that  there  is  no  scour  in 
the  channel  5  nor  could  an  efficient  scour  be  obtained  by  contracting 
the  channel  width. 

Therefore,  it  was  decided  to  get  the  channel  desired  by  dredging  from 
the  deeper  waters  of  fhe  bay  up  to  the  steam-boat  wharf  at  the  mouth 
of  the  creek,  a  distance  of  1,500  feet,  and  thence  up  the  creek  for  a 
distance  of  about  3,500  feet ;  the  estimated  cost  being  $23,115. 

Seven  thousand  dollars  was  applied  towards  obtaining  a  channel  up 
to  the  steam-boat  wharf,  but  shoaling  has  occurred  since  the  work  was 
done  in  1883.  The  commerce  of  the  town  of  Babylon,  which  lies  on  the 
creek,  is  almost  entirely  moved  now  by  rail,  and  there  appears  to  be  little 
reason  for  restoring  or  completing  the  channel  to  the  steam-boat  wharf 
at  the  mouth  of  the  creek,  and  none  whatever  for  constructing  it  up  to 
Babylon,  two-thirds  of  a  mile  above. 

The  river  and  harbor  act  of  August  11,  1888,  contains  no  a]7proprla- 
tion  for  this  work. 

July  1,  1887,  amount  available $81.88 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 10.00 

July  1,  1888,  balance  available 71.88 

Amount  (estimated)  required  for  compleiion  of  existing  project 16, 000. 00 

Submitted  in  compliance  wifh  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  E  12.) 

13.  Cluinnel  between  Staten  Island  and  New  Jersey. — ^The  improvement 
of  this  channel,  so  far,  has  been  restricted  to  that  part  of  it  about  1} 
miles  long  which  lies  east  of  Elizabethport,  iN".  J.,  and  at  the  mouth  of 
Newark  Bay. 

This  part  of  the  channel  had  formerly  a  depth  of  only  9J  feet  in  it  at 
mean  low  water;  at  present  it  has  a  depth  of  not  less  than  13  feet  for 
widths  varying  from  300  to  400  feet. 

The  present  project  for  its  improvment  is  a  modification  of  that  pro- 
posed in  1876,  and  provides  for  obtaining  a  channel  400  feet  wide  and  13 
feet  deep  at  mean  low  water,  by  means  of  dredging  and,  if  necessary,  dik- 
ing, the  estimated  cost  being  $210,000.  Of  this  amount  $119,060  have 
been  already  appropriated. 

Work  during  the  fiscal  year  has  been  confined  to  widening  the  eastern 
and  western  ends  of  the  channel  to  400  feet. 

July  1,  188r,  amount  available $1,926.25 

July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive  of  Habilities 
outstanding  July  1,  1887 1,115.65 

July  1, 1888,  balance  ayailable 810.60 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 15, 810. 60 
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! Amount  (estimated)  required  for  completion  of  existing  project $76, 000. 00 
Amount  that  can  be  p'rotitably  expended  in  fiscal  year  ending  June  :)0, 1890    30, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and    . 
harbor  acts  of  18(iG  and  l&a7. 

(See  Appendix  E  13.) 

14.  Rariiun  Bay,  New  Jersey, — ^The  project  of  improvement  now  be- 
ing executed  provides  for  opening  a  channel  from  Ward's  Point,  oppo- 
site Perth  Amboy,  N.  J^.,  past  Segaiue's  Point,  Staten  Island,  and  out 
into  the  deep  water  of  the  Lower  Bay  of  New  York.  The  channel  to 
be  21  feet  deep  at  mean  low  water  and  300  feet  wide.  Also  a  channel 
leading  from  this  up  to  the  wharves  of  South  Amboy,  15  feet  deep  at 
mean  low  water  and  300  feet  wide. 

Work  previous  to  1887  was  confined  to  dredging  a  21  foot  channel 
through  the.  shoal  east  of  Seguine's  Point ;  but  the  channel  has  filled 
in  materially  again  during  the  last  three  years. 

During  the  past  fiscal  year  it  was  expected  to  obtain  a  21-foot  chan- 
nel from  Ward's  Point  past  Great  Beds  Light ;  but  the  channel  was 
found  to  be  shoalerthan  had  been  anticipated,  and  the  funds  were  not 
sufficient  to  complete  it. 

The  channel  leading  to  South  Amboy  has  not  been  begun. 

To  complete  the  project  of  improvement,  the  whole  balance  of  the 
original  estimates  of  last  year,  namely,  $57,500,  will  be  needed. 

July  1,  1887,  amonnt  available 137,579.03 

July  1,  1^^,  amonnt  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $33,636.18 

July  1,  1888,  outstanding  liabilities 2,935. 13 

:}6,571.31 

July  1,  1888,  balance  available 1,007.72 

Amonnt  appropriated  by  act  of  August  11,  18d8 25,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 26, 007. 72 

r Amount  (estimated)  required  for  completion  of  exisiting  project r>7,500. 00 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  IM),  1890    47, 500.  CO 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  14.) 

15.  Bemoving  sunken  vensels  or  craft  ohntructinq  or  endangering  naviga^^ 
tion. — (1)  JShop  Locomotive, — Hudson  River.  This  sloop,  sunk  in  the 
Hudson  River,  oft'  Saugertles,  N.  Y.,  in  August,  1887,  was  removed  at 
a  co«t  of  $317.94,  by  hired  labor,  October  27  and  28,  1887. 

(2)  Barh  Quickstep, — New  York  Uarbor.  This  vessel  was  wrecked  on 
the  west  side  of  the  main  ship-chauiiel.  New  York  Harbor,  in  1887,  and 
was  removed  urider  contract,  at  a  cost  of  83,200,  during  the  fiscal  year. 

(3)  Wreck  of  a  canal-boat  in  Earletn  River  near  High  Bridge. — Tlie 
wreck  was  removed  at  a  cost  of  $175,  by  the  Baxter  Wrecking  Com- 
pany, during  December,  1887,  and  January,  1888. 

(See  Appendix  B  15.) 

EXAMINATIONS  AND  SURVEYS  FOR    IMPROVEMENT,  TO  COMPI^Y  WITH 
RKQUIEEXENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 188G. 

The  required  preliminary  examination  of  Spring  Creek,  New  York,  was 
made  by  the  local  engineer,  Lieutenant-Colonel  McFarland,  and  reported 
by  him  as  not  worthy  of  im|)rovement.  The  results  were  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No,  70,  Fiftieth  Congress, 
aecond  session.    (See  also  Appendix  E  16.) 
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It  appearing,  after  prelimiDary  examination  by  tbe  Ideal  engineer, 
that  the  locality  was  worthy  of  improvement,  Lieutenant-Colonel  Gilles- 
pie completed  the  survey  of  Hudson  River ^  New  York,  between  New  Balii- 
more  and  Coxsackie,  the  results  of  which  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  265,  Fiftieth  Congress,  first  session. 
(See  also  Appendix  E 17.) 

IMPROVEMENT  OP  RIVERS  IN  NORTHERN   NEW  JERSEY,  AND  OP  THE 
HARBOR  OF  KEYPORT. 

Officer  in  charge,  Capt.  George  McO.  Derby,  Corps  of  Engineers. 

1.  Passaic  River,  New  Jersey, — This  river  is  being  improved  under  two 
separate  projects,  the  first  applying  to  the  river  above  Center  street,  or 
Pennsylvania  Railroad  Bridge,  Kewark,  a-s  far  as  Passaic,  a  distance  of 
S  miles,  and  the  second  to  the  lower  coarse  of  the  river,  trom  tbe  Center 
Street  Bridge  to  beyond  the  shoals  in  Newark  Bay,  a  distance  of  7g 
miles. 

a.  Fassmc  River,  above  Newark,-  Before  its  improvement  was  under- 
taken, the  upper  part  of  the  river  had  a  navigable  6-foot  channel,  ex- 
cept at  Middle,  Belleville,  Eutherford  Park,  and  Holzman's  Bars,  where 
the  depths  were  4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  a<5ross  the  above  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885,  by  extending 
tJje  channel,  below  Middle  Bar,  1,500  feet,  to  the  Erie  Railroad  Bridge, 
increasing  the  estimate  to  $129,00ii. 

Under  this  project  $123,762.04  had  been  expended  to  June  30,  1887, 
and  channels  of  the  required  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Railroad 
Bridge. 

There  has  been  no  work  done  on  the  upper  river  during  the  fiscal 
year,  no  method  of  applying  efficiently  the  small  allotment  of  $2,250 
made  by  the  act  of  August  5, 1«86,  having  been  found.  The  condition 
of  the  river  remains  unchanged. 

The  population  of  the  townships  on  the  Passaic,  above  Newark,  in- 
cluding the  city  of  Paterson,  was  returned  in  1885  as  114,726,  and  the 
commerce  of  the  upper  river  was  valued  in  1884  at  $1,032,000.  The 
number  of  vessels  passing  the  Center  Street  Draw-bridge  during  the 
year  1887  has  been  10,040,  compared  with  9,485  in  1886  and  6,271  in  1879. 

The  expenditures  during  the  year  have  been  for  draughting  (old 
records)  and  administration. 

The  balance  of  the  estimate  for  the  completion  of  the  existing  project, 
$7,512,  can  be  expended  profitably  as  regards  the  efficient  prosecution 
of  the  work  during  the  fiscal  year  ending  June  30,  1890,  and  if  appro- 
priated will  be  expended  in  dredging  the  channels  to  the  dimensions 
required  by  the  project. 

July  1,1887,  amount  available 12,487.96 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 345.50 

July  1,  1888,  balance  available  2,142.46 

Amouut  appropriated  by  act  of  August  11,  1888 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 .^ 9, 642. 40 

(See  Appendix  P  1.) 
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h.  Passaie  River^  below  Newarh — The  lower  portion  of  the  river,  from 
the  Center  Street  Bridge  to  Newark  Bay,  was  first  surveyed  by  the 
Engineer  Department  in  1879.  The  greatest  depth  in  the  channel,  at 
a  i)oint  above  the  Elbow  Beacon,  was  only  7.1  feet,  and  in  many  places 
the  Neatest  depth  was  7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
Jo&»  ^y  diking  and  dredging,  a  channel  200  feet  wide  cind  10  feet  deep 
at  mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a 
cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay  a  distance  of  8,000  feet^  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

Jane  30, 1887,  $149,223.60,  exclusive  of  outstanding  liabilities,  had 
been  expended  uqder  this  project;  the  dike  at  the  mouth  had  been  ex- 
tended about  1,700  feet,  making  a  total  length  of  5,705  feet.  The  chan- 
nel through  the  shoal  in  the  bay  had  been  dredged  to  the  required 
dimensions,  as  also  the  channel  up  the  river,  as  far  as  the  Newark  and 
New  York  Eailroad  Bridge.  The  remainder  of  the  distance  to  the 
Center  Street  Bridge,  the  10-foot  channel  had  only  been  dredged  from 
130  to  100  feet  in  width.  These  results  had  been  of  very  great  benefit 
to  the  large  commerce  of  the  river,  which  was  estimated  in  1884  at 
1,200,000  tons,  valued  at  $30,000,000. 

The  contract  for  the  extension  of  the  dike  at  the  mouth  of  the  river 
was  completed  September  7 ;  500.3  feet  of  dike  were  constructed  during 
the  fiscal  year,  making  the  total  length  of  the  dike  6,205  feet. 

The  expenditures  during  the  year  amount  to  $1,782.25,  for  construc- 
tion and  inspection  of  dike,  surveying,  and  administration. 

Jnlyl,  1887,  amonnt  available $4,895.40 

Jaly  1, 1888,  amoant  expended  during  fiscal  year,  ezclasive  of 

liabilities  outstanding  July  1, 1887 $1,603.25 

Jnlyl,  1888,  outstanding  liabilities 179.00 

1,782.25 

July  1,1888,  balance  available 3,113.15 

Amountappropriatedby  act  of  August  11,  1888 27,500.00 

Amount  available  for  fiscal  year  ending  Ju ne  30,  1889 30, 613. 15 

(Amonnt  (estimated)  required  for  completion  of  existing  project . .  154, 375. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    60, 000.  OU 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  1.) 

2.  Elizabeth  Rivety  New  Jersey. — This  stream,  which  is  2|  miles  from 
its  mouth  to  the  head  of  navigation  at  Broad  street,  Elizabeth,  has  a 
width  of  from  60  to  90  feet,  and  before  its  improvement  the  wharves  in 
the  city  coold  only  be  reached  at  high  water  by  vessels  drawing  less 
than  4  feet ;  its  commerce  was  estimated  at  46,000  tons  annually.  The 
range  of  the  tide  was  about  4.7  feet  at  its  mouth,  and  3.4  feet  at  Bridge 
street 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
Jor  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cost  of  $26,630. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
•26,708.66,  and  a  channel  had  been  dredged  to  the  required  depth  to 
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within  1,000  feet  of  tUe  Broad  Street  Bridge.  A  slight  increase  in  the' 
commerce  of  the  stream  had  been  observed. 

There  has  been  no  appropria^tion  for  this  work  since  1882.  The  con- 
dition of  the  river  has  deteriorated  since  work  was  suspended.  When 
last  examined  vessels  drawing  5  feet  could  ascend  the  river  to  the  head 
of  the  dredged  channel  at  high  tide.  The  commerce  of  the  river  is  about 
30,000  tons,  but  no  substantial  increase  can  be  expected  while  the  river 
remains  in  its  present  condition.  A  coal-yard  established  last  year  has 
done  a  business  of  about  6,000  tons. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route,  to  great  advantage,  if  ad- 
equate facilities  existed.  It  is  stated  that  the  establishment  of  the  coal- 
yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $16,160. 

July  1,  1887,  amount  available 1 1291.34 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstaodingJuly  1,  18^7 13.08 

July  1,  1888, balance  available 278.26 


1 


Amount  (estimated)  required  for  completion  of  existing  project 16, 160. 00 

Submitted  in  compliance  with  requirements  of  sectlous  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  F  2.) 

3.  Rdhway  Biver^  New  Jersey. — In  its  original  condition  the  Rahway 
River  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its 
mouth  to  Bricktown,  3g  miles ;  7  feet  to  Edgar's  Dock,  4^  miles ;  4.4 
feet  to  Milton  Avenue  Bridge,  4^  miles ;  and  4  feet  to  Main  Street 
Bridge,  5  miles  in  the  town  of  Rahway.  Its  commerce  was  estimated 
at  120,000  tons,  and  three  attempts  had  been  made  to  establish  a  line 
of  steam-boats  on  the  river,  but  had  failed  on  account  of  the  bad  con- 
dition of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge,  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

June  30,  1887,  $36,918.13  had  been  expended  under  this  project, 
which  had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high 
water,  and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head 
of  navigation.    It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Rahway  had  been  materially  reduced  as  a  result  of  the  improvement  of 
the -river. 

There  has  been  no  appropriation  for  this  work  since  1882. 

July  1,  1887,  amount  available f8l.  87 

July  1,  18''8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1867 14.20 

July  1,  188S,  balance  available 67.67 


1 


Amount  (estimated)  required  for  completion  of  existing  project 29, 250. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 
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4.  Woodbridge  Creekj  Netc  Jersey. — In  itsorij^iiial  condition  this  stream 
was  obstructed  at  its  mouth  b^^^  a  bar  having  a  depth  of  9.8  feet  ou  its 
crest  at  high  water,  and  by  two  shoals  just  inside  the  month.  From  these 
shoals  a  good  12-foot  channel  existed  to  above  Anderson's  Brick  Works, 
seveueighths  of  a  mile  from  the  mouth,  above  which  point,  however, 
many  shoals  occurred,  though  a  narrow  8foot  channel  existed  as  far  as 
Salamander  Dock,  1 J  miles  from  the  mouth.  The  town  of  Woodbridge, 
and  numerous  firebrick,  tile,  and  drain-pipe  works,  situated  on  the 
creek,  did  a  considerable  trade,  estimated  at  126,000  tons  annually. 
The  range  of  the  tide  is  about  5  feet. 

The  project  for  improving  the  creek  was  adopted  in  1878,  and  pro- 
vides for  obtaining  by  dredging  and  diking  a  channel  80  feet  wide  and 
12  feet  deep  at  mean  high  water  from  the  mouth  to  Salamander  Dock, 
at  an  estimated  cost  of  $13,800,  increased  in  1884  to  $20,000. 

The  amoant  expended  under  this  project  to  June  30, 1887,  was  $19,000, 
with  which  the  required  dike  had  been  constructed,  and  a  12-foot  chan- 
nel, from  80  to  25  feet  wide,  had  been  obtained  as  far  as  Valentine's 
Dock,  If  miles,  and  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 
1)200  feet  further  up ;  and  the  creek  was  also  widened  20  feet  at  the 
elbow  opposite  Salamander  Dock.  No  increase  in  the  commerce  of  the 
creek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 
no  funds  available  during  the  last  fiscal  year,  and  no  expenditures. 
The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 
and  shoals  are  complained  of  both  above  and  below  Valentine's  Dock. 
There  has  been  no  increase  in  the  amount  of  commerce  reported  above, 
which  is  already  very  large  in  proportion  to  the  size  of  the  stream. 

SAinouDt  (eetimated)  required  for  completiou  of  existing  project $10,  000. 00 
Sobmittcd  in  compUance  with  reqairements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  4.) 

0.  Rarifan  BiveTj  New  Jersey. — Before  its  improvement  by  the  United 
States,  the  Itaritan  River  had  a  depth  of  8.5  feet  at  "The  Stakes,"  3 
miles;  of  6.5  feet  at  the  "Middle  Grounds,'*  4 J  miles;  of  7.5  feet  at 
Whitehead's  Sand  Dock,  8J  miles,  and  between  this  point  and  New 
Brunswick,  12J  miles  above  the  mouth,  the  channel  was  obstructed  by 
a  number  of  rocky  shoals  with  depths  of  from  8.4  feet  to  G.9  feet  at  mciiLi 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Karitan 
Canal,  which  terminates  here,  together  with  extensive  brick-yards  ou 
the  South  River,  did  a  large  commerce  on  the  stream,  estimated  in  1871 
at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining, 
^^y  diking  and  dredging,  and  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  month  to  New  Brunswick,  at  a  cost  of  $2,093,062.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year, 
by  adding  to  it  the  dredging  of  the  South  Channel,  jibout  13,000  feet 
long,  100  feet  wide,  and  5J  feet  deep  at  mean  low  water,  from  Kearney's 
Dock  to  Crab  Island. 

Under  this  project  $447,038.57  had  been  expended  June  30, 1887,  in 
constructing  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"Middle  Grounds,"  in  dredging  channnels  200  feet  wide  and  12  feet 
^eep  at  mean  low  water  at  these  points,  and  in  drilling,  blasting  and 
dredging  a  channel  of  the  same  dmensions  across  the  rocky  shoal  at 
Whitehead's  Band  Dock.    Under  the  two  special  allotments  made  for  it 
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in  the  acts  of  March  3, 1881,  and  Angost  2, 1882,  the  Soath  Channel 
was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These 
improvenlients  have  been  of  great  benefit  to  navigation,  permitting  the 
large  tows  in  nse  on  the  river  to  reach  a  point  4  miles  below  New  Brans- 
wick  at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  year  amount  to  $9,082.05. 

The  rock-drilling  plant  has  been  put  in  good  working  order,  surveys 
have  been  made  of  the  shoal  below  Martin's  Dock,  and  dredging  has 
been  begun  on  the  lower  shoal. 

The  balance  now  available  will  be  expended  this  season  in  extending 
the  10-foot  channel  to  Martin's  Dock,  1 J  miles  below  l^ew  Brunswick, 
and  in  constructing  a  dike  at  the  <' Middle  Grounds." 

July  1,  1887, amouDt  available $23,651.91 

Amonat  received  from  Captain  Derby  for  sale  of  fael  (March  31  and  June 
29,1888) 2.00 


July  1, 1888,  amount  expended  daring  fiscal  year,  exclnsiye 

of  liabiUtiesontstanding  July  1,1887 $8,896.49 

July  1, 1888,  outstanding  liabilities 185.56 


23,653.91 
9,082.05 


Julyl,  1888,  balance  available 14,571. 8^5 

Amount  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 64, 571. 86 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 572, 412. 05 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,  1890 100,000.00 

Submitted  in  compliance  with  roqairements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  F  5.) 

6.  South  Biver^  New  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2J 
miles  of  its  course  had  been  abandoned,  and  a  canal  dredged  at  private 
expense,  from  a  short  distance  below  Washington  to  Sayreville  on  the 
Earitan  River.  In  1880,*  when  the  present  project  for  improving  the 
river  was  adopted,  the  mouth  of  this  canal  on  account  of  its  faulty  loca- 
tion had  shoaled  to  a  depth  of  4.G  feet  at  mean  low  water,  and  the  best 
depth  in  the  canal  some  distance  above  had  decreased  to  3.3  feet. 
Above  Washington  a  depth  of  2.7  feet  existed  to  Bissett's,  3g  miles, 
and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  CJ  miles  above 
the  mouth  of  the  canal  at  Sayreville. 

The  present  project  adopted  in  1880  provides  for  closing  the  river  be- 
low the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter,  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet  mean 
low  water  to  Washington,  C  feet  to  Bissett^s,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow ; 
it  was  estimated  to  cost  $194,(195. 

The  amount  expended  under  this  project  to  June  30,  1887,  was  $55,- 
868.31,  exclusive  of  outstanding  liabilities,  with  which  the  direction  of 
the  mouth  of  the  canal  had  been  changed,  the  dikes  below  Washington 
completed,  and  a  small  amount  of  dredging  done  on  a  shoal  above 
Washington. 

During  the  last  fiscal  year  the  funds  available  have  been  expended, 
a  shoal  at  the  mouth  of  Washington  Canal  has  been  removed,  and  a 
channel  dredged  60  feet  wide  through  the  canal  and  50  feet  wide  across 
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the  sboal  in  the  river  below  Wasbington.     Vessels  drawing  6  feet  can 
reacli  Washington  at  mean  low  water. 

Joly  1,  1887,  amonnt  available |5, 111.75 

July  1,  188a,  amount  expended  doring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 4,820.09 

July  1,  1888,  balance  available a91.«> 

Amonut  appropriat-ed  by  act  of  August  11,  ItiSd 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 291. 66 

f  Amount  (estimated)  required  for  completion  of  existing  project 128, 695. 00 

ii  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  aces  of  1866  and  1867. 

(See  Appendix  F  6.) 

7.  Ckeesequakes  Creeks  New  Jersey, — In  its  original  condition  the  stream 
was  obstrncted  at  its  month  by  a  sand-bar,  on  which  the  best  depth  was 
1  foot  at  mean  low  water ;  for  aboat  a  mile  of  its  length  the  channel 
had  a  depth  of  6  feet,  bnt  the  remainder  had  generally  a  depth  of  3 
feet  and  less.  The  range  of  the  tide  is  5.1  feet.  Five  hundred  and 
forty-six  small  vesselB  passed  the  draw  at  the  mouth  of  the  creek  in 
187a 

The  project  for  this  improvement  was  adopted  in  1879,  and  provides 
for  obtaining  by  dredging  and  diking  a  channel  5  feet  deep  at  mean  low 
water,  and  200  feet  wide,  at  the  mouth  of  the  creek,  and  4  feet  deep  with 
a  width  Of  from  100  to  50  feet  to  the  head  of  navigation  at  Whitehead's 
Dock,  3  miles  from  the  mouth. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
$40,000 ;  the  least  depth  in  the  improved  channel  at  the  mouth  was  4.5 
feet  at  mean  low  water )  no  work  had  been  done  on  the  shoals  above, 
and  no  increase  in  the  commerce  of  the  creek  had  been  observed. 

There  have  been  no  funds  available  during  the  year  ending  June  30, 
1888,  and  no  expenditures.  The  condition  of  the  creek  and  its  traffic 
remain  substantially  unchanged. 

The  river  and  harbor  act  of  August  11,  1888,  contains  no  appropria- 
tion for  this  work. 

The  estimated  amount  required  for  tlie  completion  of  the  improve- 
ment is  $50,000. 

(See  Appendix  F  7.) 

8.  Keyport  Harbor,  New  Jersey. — Keyport  Harbor  was  originally  ac- 
cessible at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5J 
feet,  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wiile  from  the  steam-boat  dock  to  the  8  foot  contour  in 
Itaritan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of 
1884  was  for  $40,475. 

The  amoant  expended  under  this  project  to  June  30, 1887,  was  $30,- 
020.51,  with  which  a  channel  had  been  dredged  from  the  8-foot  depth 
in  fiaritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  ibr  the  first  4,200  feet,  and  160  feet  for  the  remainder. 

The  river  and  harbor  act  of  1888  made  no  appropriation  for  this 
▼ork. 
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July  1,  1887,  amount  available $454.49 

July  1,  188H,  amonut  expended  during  fiscal  year,  exclusive  of 

JiabilitiesoutstandiugJuly  1,  1887 $22.38 

July  1.  1888,  on tstandiue  liabilities 5.00 

27.38 

July  1, 1888,  balance  available 427.11 


1 


Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  "with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Mattawan  CreeJcj  New  Jersey, — Before  its  improvement  by  the  Gov- 
ernment this  small  stream  was  obstructed  at  its  entrance  into  Keyjwrt 
Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst  section  was 
3.1  feet  at  mean  low  water,  though  the  3foot  channel  was  too  narrow 
and  tortuous  for  use.  Above  this  flat  a  good  4-foot  channel  existed  to 
1^  miles  above  the  mouth,  and  thence  to  the  steam-boat  dock  at  Matta- 
wan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock,  600  feet  above,  and 
1 J  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet.  Notwith- 
standing the  above  difficulties  it  carried  commerce  valued  in  1880  at 
$800,000. 

The  project  for  the  improvment  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  the  mouth  to  Winkson  Greek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30, 1887,  the  amount  expended  under  this  project  was  $21,000, 
with  which  a  channel  had  been  dredged,  giving  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet. 

The  estimated  value  of  the  commerce  of  the  creek  had  increased  to 
over  $2,000,000  in  1885,  amounting  to  130,000  tons. 

There  has  been  no  appropriation  for  this  stream  since  1882 ;  there 
were  no  funds  available  for  the  past  fiscal  year,  and  there  have  been  no 
expenditures.  The  condition  of  the  stream  has  deteriorated  since  work 
was  suspended,  and  complaints  are  made  of  shoaling  at  the  mouth  of 
the  river.  There  has  been  no  increase  in  the  amount  of  commerce  re- 
ported above,  which  is  already  very  large  in  proportion  to  the  facilities 
offered  by  the  stream. 

i  Amount  (estimated)  required  for  completion  of  existing  prbject $12, 130.  GO 

<.  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      liarbor  acts  of  18t)6  and  18G7. 

(See  Appendix  F  9.) 

10.  Shrewsbury  Rivera  New  Jersey . — When  the  present  project  for  this 
improvement  wa^  adopted  in  1879  the  river  was  obstructed  by  a  number 
of  shifting  sand-bars,  which  had  caused  the  complete  suspension  of  navi- 
gation in  the  South  Branch,  and  only  permitted  the  passage  of  vessels 
engaged  in  commerce  up  the  ]^orth  Branch  at  or  near  high  water.  A 
considerable  trade  was  carried  on,  however,  even  under  these  difficult 
conditions. 

The  originally-adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water  and  from  300  to  150  feet  in  width, 
accross  the  shoals  from  the  mouth  to  Bed  Bank,  on  the  North  Branch, 
8  miles,  and  Branchport,  on  the  South  Branch,  9  miles,^  maintaining 
these  channels  by  longitudinal  dikes.    This  project  has  not  been  modi- 
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fied  as  to  the  end  sought,  bat  the  estimates  of  the  diking,  dredging,  and 
cost  have  been  increased  from  time  to  time. 

The  amount  expended  on  the  project  to  June  30, 1887,  was  $196,933.50, 
exclnsiveof  existing  contracts,  which  had  resulted  in  the  material  im- 
provement of  the  river,  the  commerce  of  which  had  been  more  than 
trebled  since  the  commencement  of  the  improvement. 

Daring  the  last  fiscal  year  $3,186.43,  exclusive  of  existing  contracts, 
have  been  expended  in  constracting  2,564  linear  feet  of  stone  dilces  at 
and  near  the  junction  of  the  Korth  and  South  Branches  of  the  river,  in 
making  tidal  observations,  and  for  administration.  The  condition  of 
the  river  channels  remains  the  same  as  last  year.  A  depth  of  5.9  feet  . 
exists  on  the  bar  at  the  month  of  the  river  at  mean  low  water,  and  5.5 
feet  can  be  carried  to  Bed  Bank  and  4.4  feet  to  Branchport. 

Jnly  1, 1887,  amoQQt  available * |7,456.50 

Jaly  1, 1888,  amoant  expended  dnring  fiscal  year,  exclusive  of 

liabilities  ootetanding  July  1,  le87 $3,085.08 

Joly  1, 1888.  outstauding  Uabilitiee 101.35 

Jaly  1, 1888,  amoant  covered  by  existing  contracts 2, 915. 95 

6,102.38 

July  1,1888,  balance  available 1.354.12 

Amoant  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 11, 354. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 062. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  20, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 

11.  MawMquan  River^  New  Jersey. — In  its  original  condition  this 
stream  had  a  depth  of  from  6  to  4  feet  at  mean  low  water  for  several 
miles  above  its  mouth,  bat  was  obstructed  at  its  outlet  into  the  ocean 
by  a  sand- spit,  which  nad  deflected  the  stream  into  a  channel  parallel 
with  the  beach,  communicating  with  the  ocean  across  shifting  sand- 
bars, on  which  the  best  depth  did  not  exceed  1^  feet  at  mean  low  water ; 
mean  range  of  tide,  2.4  feet.  In  severe  storms  this  channel  was  sometimes 
entirely  closed  by  the  sand,  remaining  so  until  the  fresh  water  in  the 
river  bad  a<scamttlated  sufficiently  to  force  a  new  outlet.  Under  these 
conditions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amoant  expended  on  this  project  to  June  30, 1887,  was  $39,000, 
with  which  two  jetties  had  been  constructed,  but  neither  to  its  full 
length,  appropriations  having  ceased  in  1882.  'So  permanent  improve- 
ment had  been  effected. 

There  were  no  expenditures  on  account  of  this  work  during  the  year 
ending  June  30, 1888,  there  being  no  funds  available. 

As  there  is  no  commerce  on  the  river  now,  and  no  population  or  inter- 
ests sufficient  to  support  a  trade  at  all  commensurate  with  the  cost  of 
making  the  river  available,  it  does  not  seem  likely  that  it  is  the  in- 
tention of  Congress  to  complete  this  work,  particularly  as  no  appro- 
priation has  been  made  for  it  in  several  years. 

SAmonnt  (estimated)  required  for  completion  of  existing  project |33, 000. 00 
Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
barbcv  aeto  of  1866  and  1867. 

(See  Appendix  F  11.) 
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IMPROVEMENT  OP  DELAWARE  AND  S0HX7YLKILI.  RIVERS  AND  OF 
RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES— DELAWARE 
BREAKWATER. 

Oflacer  in  charge,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Delaware  River ^  Pennsylvania  and  New  Jersey. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties :  Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet  at 
mean  low  water;  at  Eankora  Bar,  about  9  miles  below  Trenton,  a  shoal 
carrying  from  7  to  8  feet,  and  at  Five'  Mile  Bar,  at  the  upper  part  of 
Philadelphia,  a  shoal  carrying  only  3  or  4  feet  at  mean  low  water. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  .at  mean  low  water  to 
17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at  Bulk- 
head Shoals  and  Dan  Baker  Shoal  to  about  20  feet. 

The'project  for  the  comprehensive  improvement  of  the  Delaware  River 
between  Trenton  and  the  upper  part  of  Philadelphia  has  not  yet  been 
considered.  Efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed  sur- 
vey of  the  river  between  Bridesburg  and  Trenton  has  been  made  for 
the  purpose  of  obtaining  the  necessary  data  for  determining  upon  a  com- 
prehensive plan  for  the  permanent  improvement  of  the  river  between 
Trenton  and  the  upper  part  of  Philadelphia  to  meet  the  requirements 
of  commerce,  and  also  of  the  plan  adopted  for  the  improvement  of  the 
river  at  and  below  Philadelphia. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadelphia 
and  the  bay  have  been  confined  to  dredging,  except  at  Schooner  Le^ge, 
where  solid  rock  has  been  removed,  under  appropriations  for  special 
localities,  and  also  under  general  appropriations  for  the  Delaware  River 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve; 
ment  of  Delaware  River  and  Bay,  recommended,  under  date  of  January 
23, 1885,  the  formation  of  a  ship-channel  from  a  point  opposite  Philadel- 
phia, and  about  midway  between  the  American  Ship-building  Company's 
yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware  Bay,  having 
a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water..  The 
formation  of  such  a  channel  is  to  be  obtained,  except  at  Schooner  Ledge, 
where  rock  would  require  to  be  removed,  by  regulating  the  tidal  flow 
by  means  of  dikes,  with  recourse  to  dredging  where  necessary  as  an 
aid  to  such  contracting  and  regulating  works.  The  estimated  cost  of 
obtaining  a  channel  of  the  above  dimensions  is  about  $2,425,000,  which 
eovers  the  estimated  cost  of  the  permanent  improvement  of  the  Dela- 
ware River  between  the  upper  part  of  Philadelphia  and  deep  water  in 
the  bay.  The  entire  cost  of  the  permanent  improvement  of  the  river 
between  Trenton,  N.  J.,  and  its  mouth  can  not  be  stated  until  after  the 
completion  of  the  project  and  estimate  for  its  improvement  between 
Bridesburg  and  Trenton. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30, 1887,  under  appropriations  both  for  special 
localities  and  the  general  river  was  $1,613,038.27,  of  which  $103,347.17 
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was  expended  on  tbat  part  of  the  river  betvreen  Trenton  an  J  the  npper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  chaDnel  of  navigable  width  and  7^  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesbarg  and  Bordeu- 
town ;  a  channel  across  Five  Mile  Bar  6^  feet  deep,  and  past  the  bar, 
between  its  south  side  and  Petty's  Island,  a  channel  9  feet  deep ;  a 
channel  450  feet  wide  and  from  24  to  26  feet  deep  through  the  shoal 
areas  at  Port  Bichmond ;  a  channel  across  MifQin  Bar  250  feet  wide  and 
from  22^  to  23  feet  deep ;  a  channel  through  Schooner  Ledge  330  feet 
wide  and  24  feet  deep ;  a  channel  through  Cherry  Island  Flats  from  200 
to  450  feet  wide  and  from  24  to  26  feet  deep ;  and  a  channel  across  Bulk- 
head Shoals  600  feet  wide  and  from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Island 
Bar,  has  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetment,  so  as  to  give  a  channel  150  feet  .wide  with  a  minimum  depth 
of  6^  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30,  1888,  the  sum  of  $78,526.62, 
which  includes  the  liabilities  outstanding  June  30, 1887,  was  expended 
in  surveys,  examinations,  and  tidal  observations;  in  dike  construction 
at  Mifflin  Bar  and  Heedy  Island,  and  in  the  maintenance  of  a  channel 
between  Philadelphia  and  Camden  across  Smith's  Island  Bar,  making 
a  total  expenditure  siuce  1836  of  $1,691,564.89,  of  which  $339,564.89 
has  been  expended  on  present  project. 

The  dike  at  MifQin  Bar  is  yet  incomplete,  and  the  consequent  extent 
of  its  action  on  the  bar  quite  limited ;  a  recent  examination  shows  that 
the  condition  of  the  bar  has  practically  remained  unchanged  during  the 
past  year.  The  dike  at  Eeedy  Island  was  commenced  last  year  and  its 
construction  has  not  yet  reached  an  extent  sufficient  to  affect  xhe  shoal 
areas  it  was  designed  to  improve.  The  channel  across  Smith's  Island 
Bar  has  maintained  a  depth  of  from  8  to  10  feet  at  mean  low  water  for 
a  minimum  width  of  70  feet. 

The  channels  at  Schooner  Ledge,  Cherry  Island  Flats,  and  Bulkhead 
Shoal  have  remained  unchanged  during  the  year. 

Jaly  1,  1887,  amoant available $94,594.64 

July  1,  1837,  covered  by  existing  COD  tracts 43,581.98 

138, 176. 62 
Ja]y  1, 1888,  amoant  expended  during  fiscal  year,  exclasive  of 

liabilitiesontstanding  July  1,1887 |67, 741.51 

July  1, 1888,  outstanding  liabilities 8,195.58 

July  1,  1888,  amount  covered  by  existing  contracts 36, 205. 04 

112, 142. 13 

Jalyl,  1888,  balance  available 26,034.49 

Amount  appropriated  by  act  of  August  11, 1888 250,000.00 

Amount  available  for  fiscal  year  endi ng  June  30,  1889 276, 034. 49 


Amoant  (estimated)  required  for  completion  of  existing  project 1, 965, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  Franlcford  CreeJc^  Pennsylvania. — This  creek  flows  eastward  to  the 
Delaware  Kiver,  through  the  northern  portion  of  the  city  of  Philadel- 
phia. The  grounds  of  the  Fraukford  Arsenal  border  upon  the  left  bank 
of  the  creek.    In  its  original  condition  it  had  a  low-water  width  of 
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aboat  100  feet,  and  a  low- water  depth  of  about  5  feet  at  its  mouth,  above 
which  it  rapidly  shoaled,  for  a  distance  of  about  3  miles,  to  the  head  of 
tidal  flow. 

The  original  project  proposed  the  formation  of  a  dredged  channel  50 
feet  wide  from  its  mouth  to  Frankford  avenue,  a  distance  of  about  3 
miles,  the  channel  to  have  a  depth  of  3  feet  at  mean  low  water  at  its 
upper  end,  and  increasing  to  7  feet  at  its  mouth.  The  estimated  cost 
was  $40,000. 

The  act  of  August  2, 1883,  appropriated  $10,000,  which  was  applied  to 
the  formation  of  a  dredged  chan  nel  7  feet  deep  from  its  mouth  to  Horse 
shoe  Bend. 

The  creek  being  entirely  within  the  corporate  limits  of  Philadelphia 
is  being  regulated  by  the'city,  and  no  further  appropriation  for  its  im- 
provement by  the  United  States  is  recommended. 

Ko  work  has  been  done  since  1883.  The  amount  expended  to  June 
30,  1888,  was  $9,735.50. 

Jalv  1, 1887,  amoant  available $264.50 

Julyl,  1888,  balance  available 264.50 

C  Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  Or  2.) 

3.  Harbor  of  Philddelphia^  removal  of  SmiWs  Island  and  Windmill 
Island^  Pennsylvania^  and  Fetty's  Island^  New  Jersey. — This  is  a  new 
work.  In  obedience  to  the  requirements  of  the  joint  resolution  of  Con- 
gress, approved  March  5, 1888,  a  Board  of  three  engineers  was  api)ointed 
by  the  War  Department  '*  to  examine  and  report  in  relation  to  the  Dela- 
ware River  between  the  city  of  Philadelphia,  Pa.,  and  Camden,  N.  J., 
and  for  other  purposes,"  and  its  report  was  transmitted  to  Congress 
April  7, 1888,  and  printed  as  House  Ex.  Doc.  No.  260,  Fiftieth  Congress, 
first  session. 

The  plan  of  improvement  proposed  by  the  Board  is  the  forming  of  a 
channel  along  the  Philadelphia  shore  from  Kaign's  Point  to  Fisher's 
Point  of  ample  depth,  and  about  2,000  feet  in  width,  at  a  distance  from 
the  present  wharf-line  not  exceeding  300  feet,  to  permit  the  extension 
of  wharves  and  the  widening  of  Delaware  avenue  at  their  shore  ends, 
the  removal  of  Smith's  and  Windmill  islands  and  adjacent  shoals,  so  as 
to  give  a  26-foot  channel,  about  1,000  feet  wide,  along  the  revised  Phila- 
delphia channel  from  Kaign's  Point  to  the  foot  of  Petty'a  Island.  The 
estimated  cost  of  the  work  is  $3,500,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $500,000 
for  the  work,  of  which  not  to  exceed  $300,000  is  to  be  applied  to  the  pur- 
chase of  islands;  and  a  further  sum  of  $500,000  may  be  profitably  ex- 
pended in  continuing  it  during  the  fiscal  year  ending  Juue  30, 1890. 

Amount  appropriated  by  act  of  August  it ,  1888 $500, 000. 00 


f  Amount  ^estimated)  required  for  completiou  of  existing  project 3, 000, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 

i      1890 : 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

4.  Schuylkill  River,  Pennsylvania, — When  the  work  of  improvement 
was  commenced  in  1870,  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  15  feet  at  mean  low  water. 
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The  original  project  under  which  work  was  commeBced  iu  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Gibson's  Point,  and  a  depth  of  18  feet 
from  thence  to  Chestnut  Street  Bridge  in  Philadelphia. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  mean 
low-water  channel  between  the  mouth  and  Girard  Point  to  400  feet 
wide  and  24  feet  deep,  and  from  Girard  Point  to  Gibson's  Point  to  250 
feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  Juno  30, 1887,  was 
$368,315.13,  and  had  resulted  in  the  formation  of  a  channel  as  follows: 
Between  the  mouth  and  Girard  Point  Piers,  a  distance  of  about  1  mile, 
the  minimum  channel  was  150  feet  wide  and  from  18  to  19  feet  deep  at 
mean  low  water;  from  Girard  Point  to  Gibson's  Point,  a  distance  of 
about  3  miles,  the  channel  was  150  to  200  feet  wide  and  20  feet  deep ; 
from  Gibson's  Point  to  Chestnut  Street  Bridge,  a  distance  of  about  3 
milesy  the  channel  was  of  navigable  width  and  18  feet  deep  at  mean 
low  water.  This  latter  reach  of  river  has  required  no  other  improve- 
ment than  the  removal  of  about  1,000  cubic  yards  of  rock  near  Locust 
and  South  streets. 

During  the  past  fiscal  year  there  have  been  no  operations,  available 
funds  having  been  practically  exhausted  in  the  year  ending  June  30, 
1887 ;  $204  was  expended  for  office  expenses. 

In  the  opinion  of  the  of&cer  in  charge  the  shoal  areas  between  the 
iDoutU.  and  Girard  Point  can  be  more  economically  improved  by  the 
constrnction  of  a  dike  than  by  the  hitherto  proposed  dredging. 

Jaly  1, 1887,  amonnt  available $434.87 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  led? 204.00 

July  I,  1888,  balance  available 230.87 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 25, 2:^0. 87 

{Amount  (estimated)  required  for  completion  of  existing  project 91, 2^)0. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(57. 

(See  Appendix  G  3.) 

5.  Ice-harbor  at  Marcus  Haok^  Pennsylvania. — This  work  in  its  present 
plan  was  commenced  in  1867^  the  object  being  to  provide  a  harbor  to 
protect  vessels  against  moving  ice. 

The  original  project,  with  the  amendments  thereto,  proposed  the  con- 
straction  of  stone  piers  behind  which  vessels  coald  anchor,  and  the  con- 
Btructionot  a  bulkhead,  about  1,800  feet  in  length,  parallel  to  the  shore- 
line, and  about  150  feet  outside  of  high-water  line,  together  with  the 
deepening  by  dredging  of  the  area  behind  the  piers  and  in  trout  of  the 
bulkhead. 

The  amount  expended  from  1860  to  June  30,  1887,  was  $179,791.86, 
and  resulted  in  the  construction  of  two  shore-piers  and  seven  detached 
ice-piers }  the  deepening  by  dredging  to  a  depth  of  from  18  to  24  feet 
of  the  area  behind  the  two  upper  pairs  of  icepiers,  and  the  placing  of 
nine  groups  of  mooring  piles,  seven  of  which  were  placed  at  low- water 
line  and  two  behind  the  ice-piers.  Extensive  repairs  have  been  made 
to  the  shore  and  landing  piers  from  time  to  time. 

The  work  done  had  rendered  available  about  6  acres  of  harbor  area 
with  a  depth  of  from  8  to  24  feet,  and  about  2  acres  with  a  depth  of 
from  12  to  18  feet  at  mean  low  water. 
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Daring  the  fiscal  year  ending  June  30, 1888,  $14,127.43  was  expended 
in  removing  Pier  No.  6  from  its  previous  site  on  a  pile  foundation  and  re- 
building it  upon  a  crib  foundation  at  a  point  100  feet  inshore  from  the 
lower  ice-pier.  Two  groups  of  mooring  piles  were  placed  between  ex- 
isting piers,  and  58,000  cubic  yards  of  material  dredged  from  the  pre- 
vious shoal  areas  at  ike  lower  part  of  the  harbor.  This  dredging  has 
increased  the  area  of  that  part  which  is  under  the  protection  of  the 
piers  from  6  acres  to  10  acres.  The  depth  at  low  water  which  covers 
this  area  is  from  18  to  24  feet.  The  total  expenditure  to  June  30, 1888, 
has  been  $193,919.29. 

The  two  landing  or  shore  piers,  over  twenty  years  old  and  made  of 
timber,  and  also  several  of  the  ice-piers,  are  in  need  of  repairs,  and  the 
efficiency  of  the  harbor  would  be  increased  by  additional  dredging. 

The  officer  in  charge  recommends  the  abandonment,  for  reasons  given 
in  his  report,  of  that  part  of  the  present  project  which  provides  for  the 
construction  of  a  bulkhead  along  the  land-face  of  the  harbor,  and  sug- 
gests that,  at  least  for  the  present,  available  funds  be  applied  to  the 
full  development  of  the  present  harbor  by  repairs  to  the  piers  and 
dredging. 

Joly  1, 18H7,  amonnt  available $6,586.54 

July  1,  1887,  amount  covered  by  existing  contracts 7, 6'il.  60 

14, -208. 14 
Jnly  1,  1888|  amount  exi>ended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 14,lJi7.43 

July  1,  1888,  balance  available 80. 71 

Amount  appropriated  by  act  of  August  11,  1888 15, 000. 00 

Amount  available  for  fiscal  year  ending  Jurne  30,  1889 15, 080. 71 

I  Amount  (estimated;  requir>3d  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :)0, 1890    '20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  4.) 

6.  Ice-harbor  at  Jiead  of  Delaware  Bay,  Delaware. — The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice- 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Reedy  Island,  Delaware. 

The  necessity  for  an  ice-harbor  at  the  head  of  Delaware  Bay  has  long 
been  recognized,  and  considerable  study  has  been  devoted  to  the  ques- 
tions of  location  and  general  plan  of  construction.  As  to  location,  the 
prevailing  judgment  would  place  the  ice-harbor  at  or  very  near  Liston's 
Point.  The  plan  of  construction  which  has  been  hitherto  proposed  in 
general  terms  provided  for  a  nearly  inclosed  area  by  means  of  a  barrier, 
to  protect  vessels  against  moving  ice.  This  barrier  was  to  consist  of 
iron  piles  placed  at  intervals  and  connected  with  an  iron  su|)erstructure 
so  arranged  as  to  either  hold  or  ward  the  ice  from  the  area  within  the 
barrier.  The  cost  of  such  an  ice-harbor  has  been  variously  estimated 
at  from  $300,000  to  $400,000. 

In  the  opinion  of  the  officer  in  charge,  the  plan  of  detached  ire- 
breakers,  as  heretofore  used  in  all  the  ice  harbors  on  the  Delaware  River, 
is  preferable  to  that  of  an  inclosed  area,  which  latter  would  prevent  the 
broken  ice  from  escaping  from  the  harbor ;  but  as  to  whether  these  ice- 
breakers should  consist  of  stone  piers^or  pile  piers,  or  floating  pontons,, 
requires  more  time  for  decision^ 
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The  amount  expended  to  Jane  30, 1887,  was  $8,723.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sanken  piers  back  of  Eeedy  Island* 
as  provided  in  the  act  of  August  2, 1882.  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  and  pre- 
liminary studies. 

During  the  fiscal  year  ending  June  30, 1888,  $1,216.37  was  expended 
for  office  expenses. 

Xo  appropriation  is  recommended  at  present  by  the  officer  in  charge. 

Jaly  1, 1887,  amonnt  available 117,493.30 

Jaly  1, 1888,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 
outstanding  Jnl^v  1,1887 1,216.37 

July  1, 1888,  balance  available 16,276.93 

(See  Appendix  G  5.) 

7.  Construction  of  iron  pier  in  Delaucare  Bay^  near  LeiceSy  Delaware, — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing-pier about  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw-piles 
sarmounted  with  a  timber  superstructure.  The  work  was  commenced 
in  1871  and  completed,  except  as  to  saperstructure,  in  1880. 

The' amount  expended  to  June  30, 1887,  was  $368,375.06,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  Juce  30, 1888,  nothing  was  expended. 

During  the  gale  of  March  12, 1888,  five  of  the  wrought-iron  screw- 
piles  were  injured  by  the  collision  of  a  wrecked  schooner.  The  injury 
to  the  pier  was  limited  to  its  half  width  for  a  distance  of  about  125 
feet  The  officer  in  charge  estimates  that  the  cost  of  repairing  this  in- 
jary  will  probably  reach  $6,000. 

From  the  decayed  condition  of  the  timber  supestruction  it  is  not 
available  for  use  by  the  railroad  to  which  the  right  was  given  to  use 
the  pier  under  the  provisions  of  the  act  of  July  15, 1870. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes  of  the 
Government,  and  also  for  railroad  traffic,  as  contemplated  in  the  act 
above  referred  to,  the  officer  in  charge  recommends  the  replacing  of  the 
present  decayed  wooden  superstructure  by  permanent  iron- work  at  an 
estimated  cost  of  $93,000. 

Jalyl,  1887,  amonnt  available, $124.94 

Jaly  1,  lfc88,  balance  avaUable, 124.  JM 

i  Amount  (estimated)  required  for  completion  of  existing  project, |15, 000. 00 

<  SabmittCNd.  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  ltJ67. 

(See  Appendix  G  6.) 

8.  Delaware  Breakwater  Harhor^  Delaware. — Under  act  of  Congress, 
May  7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
near  Cai)e  UcDlopen,  for  the  purpose  of  determiniug  upon  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  Board  of  Gommis- 
Bioners  appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  concav- 
ity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on  the 
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pierres  perdnes  or  riprap  83'stem,  separated  by  an  interval  or  gap  of 
l,3d0  feet — the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
daring  gales  from  the  north  and  east;  the  other,  called  the  ice-breaker, 
to  protect  shipping  against  northwesterly  gales  and  the  heavy  driftiu^^ 
ice  of  the  bay. 

This  project  was  completed  in  1869,  under  aggregate  appropriation s, 
including  the  first  for  survey  of  $2,192,103.70.  The  stone  used  in  the* 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-qaarter  of  a 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundatiou  with 
a  concrete  superstructure.  The  random  stone  foundation  is  to  be  brough  t 
to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of  48  feet. 
The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  oil 
top  of  12  feet.    The  estimated  cost  of  this  project  was  $676,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure,  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work  in  1822  to  Juoe  30, 1887,  the  total 
amount  expended  was  $2,445,667.73,  of  which  $253,564.03  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

The  oflScer  in  charge  calls  attention  to  the  fact  that  the  completion 
of  the  work  will  probably  cost  more  than  the  $418,750  estimated  in  the 
money  statement.  A  revision  of  the  estimate  should  be  postponed  until 
the  completion  of  the  foundation  which  is  in  progress. 

During  the  fiscal  year  ending  June  30, 1888,  $2,155.88  was  expended 
for  office  expenses  and  care  of  public  property.  The  total  expenditure 
to  June  30,  1888,  has  been  $2,447,823.61,  of  which  $255,719.91  has  been 
under  present  project. 

July  1, 1887,  ainonnt  available $"2,683.97 

Jnly  1,  1888,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  1887 2,155.88 

July  1,  1888,  balance  available i 530.09 

Amonnt  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 100, 530. 09 

(Amount  (estimated)  required  for  completion  of  esistinj;  project 318, 750. 00 
Amonnt  that  can  be  prolitably  expended  in  fiscal  yearendiup:  J  iine  30, 1890  200. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  :i  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  G  7.) 

9.  Bamcoca8  River ^  New  Jersey. — The  Eancocas  is  a  comparatively 
large  and  important  stream,  200  yards  wide  at  its  mouth,  and  narrows 
to  about  400  feet  at  a  distance  of  8  miles  above.  As  is  usual  with  rivers 
entering  into  the  Delaware  Bay  and  Biver,  a  bar  exists  at  its  mouth, 
difficult  to  treat  effectively  and  cheaply  on  account  of  the  liability  of 
the  cuts  to  close  up  unless  protected  by  deflecting  dikes.    There  is,  how- 
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ever,  a  low-water  navigable  depth  of  nearly  8  feet  over  this  bar  at  pres- 
ent. 

The  original  project  provided  for  a  low- water  channel  from  150  to  200 
feet  wide  and  6  feet  deep  at  low  water  to  Gentreton,  7^  miles  above  the 
moQth,  and  eventually  a  5'foot  low-water  channel  to  Moant  Holly,  5^ 
miles  above  Gentreton.  The  estimated  cost  of  the  whole  was  182,000. 
The  amount  expended  up  to  June  30, 1887,  was  $19,899.91,  resulting  in 
the  construction  of  a  dike  from  the  head  of  Hamill's  Island  to  the  north 
bank  of  the  river,  and  a  O^fodt  low-water  channel  150  feet  wide  cut 
through  Goates's  Bar. 

Nothing  was  expended  during  the  last  fiscal  year. 

Nothing  has  been  appropriated  by  last  river  and  harbor  act. 

July  1, 1887,  amount  available , $100.09 

July  1,  1888,  balance  available 100.09 

(  AmouDt  (estimated)  reqaired  for  completion  of  existing  project 62,000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

10.  Woodbury  Creekj  New  Jersey. — The  lower  part  of  Woodbury  Creek, 
from  its  mouth  to  the  Crown  Point  Boad  Bridge,  is  considered  to  have 
sufficient  depth  of  water  at  high  stages  of  the  tide  for  the  needs  of 
navigation.  The  portion  which  should  be  improved  is  the  reach  ex- 
tending from  this  bridge  to  the  Broad  Street  Bridge,  in  the  town  of 
Woodbury,  at  the  head  of  navigation.  At  low  tide  this  portion  of  the 
creek  is  almost  entirely  devoid  of  water,  but  the  range  of  tide  being 
between  5  and  6  feet,  small  vessels  can  ascend  at  high  stages. 

The  project  of  1883  proposed  to  dredge  a  channel  afltording  a  high- 
water  depth  of  8  feet  and  a  width  of  40  feet  from  Crown  Point  Boad 
Bridge  to  Broad  Street  Bridge  in  the  town  of  Woodbury,  at  an  esti- 
mat€Kl  cost  of  $15,000.  This  channel  when  once  made  is  to  be  main- 
tained by  the  parties  interested. 

The  partial  dredging  of  a  channel  being  of  no  commercial  value,  ex- 
penditures have  been  withheld  to  await  further  appropriation  sufficient 
to  complete  the  dredging  as  far  as  Woodbury. 

July  1,1887,  amount  available t4,549.69 

Julyl,  1888,  balance  available 4,649.69 

J  Amount  (estimated)  required  for  completion  of  existing  project 10, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  G  9.) 

11.  Mantua  Creeks  New  Jersey. — The  original  project  for  this  improve- 
ment contemplates  the  construction  of  a  low-water  channel  10  feet  deep 
and  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4 
feet  in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated 
some  11  miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition  possesses  good  depth  of  water  for 
a  distance  of  3  or  4  miles  from  the  Delaware  River,  having  a  low-water 
depth  of  9  feet  throughout  this  distance.  Above  this,  however,  the 
channel  depth  slowly  diminishes,  until  at  Mantua  there  is  a  low-water 
depth  of  only  2  feet. 

No  money  has  yet  been  expended  on  the  work,  and  since  whatever 
dredging  done  here  would  not  be  permanent,  no  farther  appropriation 
is  recommended. 
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Jaly  1, 1887,  amoant  available $3,000.00 

July  1, 1888,  balance  available 3,000.00 


\ 


Amount  (estimated)  required  fur  completion  of  existing  project 32, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  G- 10.) 

12.  Raccoon  Biver^  New  Jersey, — Tliia  river  has  a  high-water  width  at 
its  moatii  of  about  450  feet,  gradually  diminishing  to  100  feet  at  Swedes- 
borough,  about  9J  miles  up  stream.  There  is  a  good  4-foot  low-water 
channel,  and  a  high- water  channel  of  from  9  to  10  feet  from  the  mouth 
of  the  river  to  more  than  half  the  distance  to  Swedesborough.  ^  The 
serious  and  extensive  obstructions  are  found  within  2  miles  of  that 
town.  There  are  four  bridges  across  the  stream.  Two  of  these  are 
located  at  Bridgeport,  about  2  miles  above  the  mouth  of  the  river,  and 
the  other  two  at  Swedesborough.  The  lower  one  of  the  two  latter  is 
the  Swedesborough  Bailroad  Bridge,  and  barges  can  pass  under  it.  The 
upper  one  is  the  Main  Street  Bridge,  and  is  the  head  of  navigation. 

The  project  submitted  with  the  report  on  the  survey,  dated  February 
26, 1883,  contemplates  making  the  navigation  up  to  Main  Street  Bridge 
in  Swedesborough  more  safe  and  less  difficult  for  the  class  of  vessels 
now  navigating  the  stream  by  dredging,  at  an  estimated  cost  of  $18,000. 

The  sum  of  $767.23  was  expended  up  to  June  30, 1883,  for  surveys, 
and  nothing  since,  the  balance  on  hand  being  held  to  await  further  ap- 
propriation. 

Jnly  1,  1887,  amount  available $2,242.77 

July  1,  1888,  balance  available 2,242.77 


\ 


Amount  (estimated)  required  fbr  completion  of  existing  project 16, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  11.) 

13.  Salem  River^  New  Jersey. — ^The  original  navigable  capacity  of  this 
stream  was  6  feet  at  low  water  over  the  bar  in  Salem  Gove,  and  3  to  4 
feet  at  low  water  on  the  shoals  at  Biddle's  Landing. 

The  originally  adopted  project  consisted  in  dredging  an  8-foot  low- 
water  channel  as  wide  as  the  vessels  needed,  through  the  bar  in  Salem 
Gove.  Subsequently  the  work  was  changed  to  the  shoals  in  tlie  canal 
and  river  above  the  latter. 

The  amount  expended  to  June  30. 1887,  was  $13,009.34,  resulting  in  a 
low-water  channel  8  feet  deep  and  110  feet  wide  through  the  bar  in 
Salem  Gove,  and  a  channel  60  feet  wide  and  from  6  to  7  feet  deep  at  low 
water  from  the  head  of  the  canal  to  a  point  about  200  feet  above  Biddle's 
Landing. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  estimated  amount  required  to  complete  the  work  according  to  the 
existing  project,  that  is,  to  Hoxie's  Landing,  is  $4,000.  If  the  improve- 
ment is  carried  up  to  Sharptown  the  amount  would  be  $37,000. 

July  1, 1887,  amouut  available 11.490.66 

July  1,  1888,  balance  available 1,490.66 

Amount  (estimated)  required  for  completion  of  existing  project 4 ,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  ' 

(See  Appendix  G  12.) 

14.  Cohansey  Creek,  New  Jerwy.— Cohansey  Creek,  in  its  original  con- 
dition, was  navigable  to  Bridgeton,  20  miles  above  its  mouth,  through 
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a  tortnoos  channel  of  ample  depth.  The  obstractions  to  its  free  navi- 
gation were  fonnd  at  Bridgeton  »nd  at  its  month,  where  the  oreek  dis- 
charged across  a  soft  mad-bar  wittiont  any  well-defined  channel.  The 
gas  and  water  mains  of  the  city  of  Bridgeton  cross  the  creek  at  Broad 
street,  at  a  level  of  only  4  feet  below  low  water,  and  prevent  the  farther 
deepening  of  the  channel  above  them.  In  the  event  of  the  city  author- 
ities lowering  the  pipes  to  a  proper  depth,  the  amount  required  to  com- 
plete the  project  by  carrying  a  6-foot  low-water  channel  to  the  Nail 
Works  Bridge  would  be  about  $5,500. 

The  original  project  contemplated  the  construction  of  a  channel  at 
Bridgeton  130  feet  wide  and  4  feet  deep,  at  a  total  cost  of  $30,000.  This 
was  modified  to  reduce  the  width  to  80  feet,  and  to  increase  the  depth 
at  mean  low  water  to  7  feet  from  the  lower  steam-boat  landing  to  the 
bridge,  and  above  that  point  to  5  feet.  This  project,  as  again  amended 
in  June,  1880,  contemplates  bringing  the  7-foot  low-water  channel  from 
deep  water  below  the  lower  steam-b^at  landing  upward  as  far  as  the 
Commerce  Street  Bridge,  and  thence  to  the  Nail  Works  Bridge  a  low- 
water  channel  of  6  feet,  the  channel  to  be  100  feet  wide  at  its  lower  end 
and  to  decrease  to  50  feet  at  the  upper  bridge. 

The  total  amount  expended  to  June  30, 1887,  was  $36,000.  The  7- 
foot  low- water  channel  has  been  widened  and  straightened,  and  it  is 
now  90  feet  wide  between  the  upper  and  lower  steam-boat  wharves,  and 
70  feet  above  that  to  the  bridge. 

(  AmoQiit  (estimated)  required  for  completion  of  existing  project $5, 500. 00 

<  Snbmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1 866  and  1867. 

(See  Appendix  G 13.) 

15.  Bemoval  oftcreeksfromDelaicare  Bay  and  River. — During  the  past 
fiscal  year  the  obstructing  parts  of  the  wreck  of  the  schooner  David 
Lee  J  lying  near  Fourteen  Foot  Bank  Light,  Delaware  Bay,  were  removed. 

Jalyl,  1887,  amount ayailable |2,290.60 

Jnly  1,  18lM,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatetandingJuly  1,1887 1,531.98 

July  1,1888,  balance  available 759.62 

(See  Appendix  G  14.) 

16.  Ren^mngsunlcenvesseU  or  craft  obstructing  or  endangering  naviga- 
tion.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14, 1880:  The  schooner  O.  H. 
Bent  J  from  Delaware  Breakwater  Harbor,  and  the  steamer  £toncA«  ifen- 
derson,  from  the  port  of  Philadelphia.  After  being  raised  the  latter  was 
sold  at  public  auction  for  the  sum  of  $570. 

(See  Appendix  G  15.) 

17.  Survey  of  harbor  at  Atlantic  City^  New  Jersey. — The  report  of  the 
Board  of  Engineers  upon  this  subject  was  submitted  under  date  of 
May  31, 1887,  and  is  to  be  found  in  the  Report  of  the  Chief  of  Engi- 
neers for  1887,  pages  815-819. 

Daring  the  past  fiscal  year  the  maps  and  data  of  the  survey  and  re- 
port were  assembled  and  placed  on  the  office  files. 

July  1,  1887,  amount  available |2,79d.22 

Joiy  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetandingjuly  1,  1887 : 1,217.93 

July  1, 1888,  balance  available I,5a0.39 

(See  Appendix  G  16.) 
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18.  United  States  Commission  Advisory  to  the  Board  of  Harbor  Commis- 
sioners of  Philadelphia^  Pennsylvania. — The  United  States  Commission 
Advisory  to  the  Board  of  Harbor  Commissioners  of  Philadelphia  have 
had  under  consideration  the  establishment  of  the  Port- Wardens'  lines. 
Daring  the  past  fiscal  year  the  Port- Wardens'  line  from  Bridesbarg  to 
the  upper  limits  of  the  city  on  the  Delaware  River  front  were  fixed  by 
the  Commission  and  adopted  by  the  mnnicipal  authorities. 

The  Commission  was  requested  to  report  upon  the  problem  of  the 
removal  of  Smith's  and  Windmill  Islands  and  adjacent  shoals  for  the 
purpose  of  extending  the  wharves  on  the  Pennsylvania  side  of  the  river. 
Their  report  on  this  subject,  submitted  under  date  of  December  15, 1887^ 
expresses  the  belief  that  it  would  be  feasible  to  advance  the  Port- War- 
dens^ line  300  feet  in  the  center  of  the  city  front  on  the  Delaware  River, 
provided  certain  modifications  were  made  in  the  harbor,  including  the 
remojral  of  Smith's  and  Windmill  Islands  and  the  shoals  adjacent 
thereto  and  a  portion  of  Petty's  Island. 

(See  Appendix  G  17.) 

EXAMINATIONS  AND  SURVEY  FOR  IMPROVEMENTS,  TO  COMPLY  WITH 
REQIHREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST 

5, 1886. 

It  appearing,  after  preliminary  examination,  that  the  locality  was 
worthy  of  improvement,  Lieutenant-Colonel  Rol>ert,  Corps  of  Engi- 
neers, was  charged  with  the  survey  of  the  thoroughfare  running  back  of 
the  ocean  from  Cape  May  to  the  Oreat  Bay  north  ofAtlantio  City^  N.  J., 
the  results  of  which  were  transmitted  to  Congress  and  printed  as  House 
Bx.  Doc.  No.  306,  Fiftieth  Congi'ess,  firsti session. 

(See  Appendix  G  18.) 

IMPROVEMENT  OF  HARBORS  ANB  RIVERS  IN  THE  STATES  OF  DELA- 
WARE AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  AND 
OP  THE  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA^ 
TO  DELAWARE  BAY. 

Engineer  in  charge,  Mr.  William  F.  Smithy  United  States  Agent. 

1.  Maurice  River j  New  Jersey. — ^The  entrance  of  this  river  into  the 
Delaware  Bay  has  a  low-water  depth  of  5  feet.  From  its  mouth  to  a 
point  4  miles  below  Millville,  K.  J.,  the  head  of  navigation,  there  is  a 
navigable  channel  varying  in  depth  from  10  feet  to  20  feet,  and  from 
thence  to  Millville  the  channel  originally  had  an  average  depth  of  2^ 
feet  at  low  water.    The  tide  rises  6.1  feet. 

The  original  project  adopted  for  this  improvement  is  to  construct,  by 
dredging,  a  6-foot  low- water  navigation  from  the  mouth  of  the  river  to 
Millville,  and  a  4-foot  low- water  navigation  along  the  front  of  the  town  j 
the  width  of  channel  to  be  100  feet. 

The  estima^d  cost  was  9112,000.  The  amount  expended  to  the  close 
of  the  fiscal  year  ending  June  30, 1887,  is  $20,032.74,  and  at  that  date 
a  channel  had  been  dredged  to  a  depth  varying  irom  5  to  6  feet  at  low 
water,  from  60  to  100  feet  in  width,  including  a  cut  off  through  the 
point  of  land  at  Silver  Run,  through  which  the  right  of  way  was  given 
to  the  United  States  free  of  cost.  This  cut-oif  shortened  the  distance 
in  the  4  miles  of  river  under  improvement  1,300  feet. 

The  work  was  advertised  for  continuing  the  improvement,  under  the 
appropriation  of  August  5, 1886.    The  amount  expended  during  the 
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fiscal  year  endiDg  Jane  30, 1888,  is  $4,952.42,  resalting  Id  increasing 
the  width  of  the  diannel  from  50  feet  to  100  feet  at  bottom,  a  distance 
of  3,050  feet,  giving  a  depth  of  6  feet  at  low  water.  The  lOOtoot 
channel  has  been  extended  to  within  5,350  feet  of  the  head  of  naviga- 
tion. 

Jnly  1,  1887,  amount  available |4,VK>7.26 

July  ly  1888,  amount  expended  daring  fiscal  year,  exclueive  of  liabilities 
outstanding  July  1,  Ibri? 4,952.42 

July  1,  1888,  balance  available 14.84 

Amount  appropriated  by  act  of  August  11,1868 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 014. 84 

(Amount  (estimated)  required  for  completion  of  existing  project 77, 000. 00 
Amount  that  can  be  profitably  expendeq  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  reqniremenrs  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  H  1.) 

2.  Wilmington  Harbor^  Delaware. — The  entrance  of  this  harbor  from 
the  Delaware  Biver  had  originally  but  9  feet  low- water  draught.  The 
original  pix)ject  for  this  improvement  was  for  the  attainment  of  a  12- 
foot  low- water  navigation  at  the  entrance :  this  work  continued  from 
1871  to  1880. 

In  1880  a  modified  project  was  adopted,  the  object  of  which  is  to  give 
a  15-foot  low- water  navigation  from  the  entrance  to  the  Delaware  Bail- 
road  Bridge.  In  1884  the  projeot  was  again  amended,  which  provided 
for  an  additional  length  of  322  feet  to  the  jetty.  The  condition  of  the 
harbor  in  1880  was  as  follows : 

From  the  entrance  and  to  the  city  of  Wilmington,  Del.,  a  12-foot  low- 
water  navigation  existed.  Between  Third  and  Market  Street  bridges, 
4,000  feet,  covering  the  main  city  front,  the  12- foot  navigation  continned 
with  a  redaced  width  averaging  abont  50  feet,  and  a  15-foot  low- water 
depth  existed  about  one-fourth  of  the  distance.  Between  Market  Street 
and  the  Delaware  Western  Bailroad  Bridge  the  channel  increases  in 
both  dimensions,  with  numerous  soundings  over  20  feet  and  an  average 
width  of  100  feet.  The  depth  thence  to  the  Pulp  Works  was  from  9  to 
11  feet,  and  thence  to  the  Delaware  Bailroad  Bridge  the  depth  remains 
about  the  same,  with' the  exception  of  a  distance  of  2,000  feet  below 
Dupont's  powder  wharf,  over  which  the  average  low  water  is  4  to  5 
feet.  Daring  the  present  fiscal  year  the  dredging  was  continued  from 
a  point  6,200  feet  inside  the  mouth  of  the  harbor  to  the  end  of  the  jetty, 
excavating  the  channel  75  feet  wide  and  15  feet  deep  at  mean  low 
water.  This  was  completed  in  July,  and  work  was  suspended  for  want 
of  funds. 

The  total  amount  expended  to  close  of  the  fiscal  year  ending  June 
30,  1888,  is  $255,028.57,  and  has  resulted  in  securing  a  channel  75 
feet  in  width  and  15  feet  in  depth  at  mean  low  water  (except  at  two 
places  where  the  material  is  very  soft  and  the  channel  has  filled  to  10 
feet)  from  the  entrance  of  the  harbor  to  Market  street,  and  excavating 
a  channel  from  Market  Street  Bridge  to  the  Pulp  Works,  a  12-foot  low- 
water  navigation.  Ko  work  having  been  done  and  no  examination 
made  above  Market  Street  Bridge  during  the  year,  the  condition  of  the 
12-foot  channel  dredged  there  is  unknown.  The  amount  available  and 
that  asked  for  the  fiscal  year  ending  June  30, 1890,  if  appropriated,  will 
be  applied  to  continuing  the  improvement  in  accordance  with  the  pro- 
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ject  adopted.    The  amount  estimated  to  maintaiu  the  improvement  is 
from  $5,000  to  $10,000  annually. 

July  1, 1887,  amount  available f8, 199.26 

July  1, 1888,  amount  expended  during  fiscal  year,  exoluaive  of  liabilities 

outstanding  July  1, 1887 6,033.05 

July  1, 1888,  balance  available 2,166,21 

Amount  appropriated  by  act  of  August  11, 1888 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 32, 166. 21 

{Amount  (estimated)  reauired  for  completion  of  existine  project 117, 634. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.) 

3.  loe-harbar  at  New  Castle^  Delaware. — The  original  project  for  this 
improvement  was  to  build  stone  piers  in  the  Delaware  Hiver  at  New 
Castle,  Del.,  to  provide  a  harbor  of  refuge  for  vessels  during  the  ice 
season. 

The  piers,  eight  in  number,  have  been  completed,  and  the  area  of 
the  harbor  dredged  to  a 'depth  of  18  feet  at  mean  low  water. 

During  the  fiscal  year  the  work  done  consisted  in  repair  of  damages 
to  one  of  the  piers  caused  by  collision  from  a  vessel,  and  placing  rip- 
rap around  the  bottom  of  two  piers  to  prevent  scouring.  Amount  ex- 
pended during  the  current  fiscal  year  is  $853.20.  One  of  the  piers  is 
in  a  most  insecure  condition  and  requires  rebuilding,  and  the  dredging 
should  also  be  extended  beyond  the  piers  to  produce  a  current  through 
the  harbor  to  prevent  filling,  and  the  amount  asked  for  the  fiscal  year 
June  30, 1890,  if  appropriated,  will  be  applied  to  this  object.  The  total 
amount  asked  for  should  be  available  before  the  work  of  rebuilding  the 
pier  has  commenced. 

July  1,  1887,  amount  available $853.20 

July  1,  188:i,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 853.20 

Amount  appropriated  by  act  of  August  11, 1888 7,600.00 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 100. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 100. 00 
Submitted  in  compfiauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  3.) 

4.  IhieJc  Greeks  Delaware. — In  its  original  coodition  this  stream  was 
obstructed  by  a  bar  at  its  entrance,  having  3  feet  draught  at  low  water, 
and  between  the  mouth  and  Smyrna,  the  head  of  navigation,  there  ex- 
isted nine  shoals  with  a  minimum  depth  of  2.5  feet. 

The  original  adopted  project  was  to  excavate  a  channel  through  the 
bar  at  the  month  8  feet  in  depth  at  mean  low  water,  and  100  feet  in 
width,  and  to  remove  the  shoals  by  dredging  to  the  same  depth  as  far 
as  Smyrna. 

In  compliance  with  the  act  of  August  5, 1886,  a  survey  was  made  x>f 
this  stream,  and  a  modified  project  with  estimate  of  cost  of  improve- 
ment was  submitted  (see  Annual  Reportof  Chief  of  Engineers  for  1887, 
page  800).  It  is  deemed  at  present  that  a  channel  60  feet  wide  and  7 
feet  deep  at  mean  low  water  inside  the  creek,  and  at  the  entrance  a 
channel  100  feet  wide  and  7  feet  in  depth  at  mean  low  water,  is  sufficient 
for  the  needs  of  commerce. 

The  estimated  cost  of  the  dredging  is  $37,365.20.    It  is  barely  possi- 
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ble  that  annaal  dredging  to  the  amount  of  10,000  cubic  yards  may  keep 
a  practicable  channel  over  the  bar  100  feet  wide. 

A  more  permanent  improvement  would  require  the  construction  of  a 
jetty  2,000  feet  in  length,  which  would  cost,  of  wood,  $20,000 ;  of  stone, 
$53,333.20. 

'  In  1880  and  1881  (10,000  was  expended  in  dredging  a  channel  through 
the  bar  at  the  entrance  to  8  feet  in  depth  at  mean  low  water,  but  the 
survey  of  1887  shows  the  work  had  filled  to  4^  feet. 

The  citizens  have  spent  $6,500  in  dredging  inside  the  creek. 

Amoant  appropriated  by  act  of  AagoBt  11,  1888 110,000.00 

I  Amoant  (estimated  )  required  for  completion  of  existinff  project 27, 365. 20 

]  Amoant  1  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
]  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

5.  8L  Jones  River,  Delaware. — Before  the  improvement  of  this  river 
was  commenced  the  entrance  from  the  Delaware  Biver  had  only  2  feet 
of  water  on  it  at  mean  low  tide. 

From  the  month  to  Lebanon  there  existed  only  a  4-foot  low-water 
navigation,  and  from  thence  to  Dover  2.5  feet  at  low  water. 

Many  bends  also  interfered  with  navigation,  and  between  Lebanon 
and  Dover  navigation  was  obstracted  by  overhanging  trees. 

The  original  project  adopted  for  the  improvement  provided  for  a  6- 
foot  low- water  navigation  by  excavating  a  channel  through  the  bar  at  the 
entrance  100  feet  wide,  to  be  protected  by  a  jetty ;  to  remove  the  shoals 
and  make  several  cutoffs,  by  dredging,  between  the  mouth  of  the  river 
and  Dover,  and  in  1887  the  project  was  amended  to  include  removal  of 
overhanging  trees  from  the  banks  of  the  river.  During  the  fiscal  year 
ending  June  30, 1888,  a  channel  40  feet  wide  and  6  feet  deep  at  mean 
low  water  was  completed  from  a  point  abdut  one  fourth  of  a  mile  below 
Dover  to  that  place  and  a  turning-basin  excavated :  through  the  bar 
at  the  entrance  to  the  river  a  channel  40  feet  wide  and  4  feet  deep  at 
low  water  was  excavated  a  length  of  1,050  feet.  The  appropriation 
being  about  exhausted,  the  citizens  interested  in  the  navigation  em- 
ployed the  dredging  company  to  extend  this  channel  1,350  feet  further, 
lor  which  they  paid  from  their  private  funds.  Th<v  banks  were  also 
cleared  of  overhanging  trees  betwjden  Lebanon  and  Dover.  To  the 
close  of  the  fiscal  year  ending  June  30, 1888,  $24,990.64  have  been  ex- 
pended in  all  on  this  improvement,  and  has  resulted  iu  giving  a  4-foot 
low- water  navigation  over  the  entrance  to  the  river  and  a  6-foot  low- 
water  navigation  thence  to  Dover,  the  head  of  navigation,  distance 
about  21  mdes.  A  steamer  makes  regular  trips  between  Dover  and 
Philadelphia,  and  the  railroad  freight  rates  have  beep  considerably  re- 
duced. 

July  1,  1887,  amount  avaUable $8,245.86 

JqJt  1, 1888,  amonnt  expended  daring  fiscal  year,  exclnsiye  of  liabilities 
ontotanding  July  1, 18rf7 2,245.50- 

Joly  1, 1888,  balance  available .36 

Amount  appropriated  by  act  of  Angus 1 11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 15, 000. 36 

(Amoant  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jn ne  30, 1890  10 ,  000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  II  5.) 
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6.  Mispillian  Creek^  Delaware. — ^This  stream  has  a  width  of  about  90 
feet  at  Milford,  the  head  of  navigation,  increasing  to  240  feet  at  its  mouth. 
The  entrance  from  Delaware  Bay  had  a  depth  of  1^  feet  at  mean  low 
water,  and  between  the  mouth  and  Milford  were  several  shoals  having 
a  depth  from  4  to  5  feet  over  them. 

The  original  project  was  to  make  a  0-foot  low- water  navigation  with 
a  width  of  40  feet  from  the  mouth  to  the  head  of  navigation.  This  proj- 
ect was  amended  in  1881  to  include  the  improvement  of  the  entrance 
from  Delaware  Bay,  providing  a  4-foot  low-water  navigable  entrance. 
The  tide  rises  4^  feet  at  the  entrance  and  2^  feet  at  Milford. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  is  $13,500.  This  amount  was  applied  to  dredging  the  shoals  be- 
tween the  mouth  of  the  river  and  Milford  to  a  depth  of  6  feet  at  mean 
low  water,  and  the  work  done  was  of  much  benefit  to  the  ship-building 
and  commercial  interests  of  the  locality. 

l^othing  has  been  done  since  1883  for  want  of  funds,  and  the  condi- 
tion of  the  stream  at  present  is  unknown  for  the  same  reason. 

Amount  appropriated  by  act  of  Aagast  11,  1888 $3,500.00 

(  Amonnt  (estimated)  required  for  completion  of  existing  project r<),  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  6.) 

7.  Broadkiln  River ^  Delaware. — Before  any  improvement  was  made  in 
this  river  the  channel  was  narrow,  shallow,  and  tortuous,  and  nearly 
dry  at  its  entrance  into  Delaware  Bay  at  low  water,  and  navigable  for 
only  small  crafts.  The  original  project  adopted  for  the  improvement 
proposed  giving  a  6-foot  low-water  navigation  from  Delaware  Bay  to 
Milton,  the  head  of  navigation. 

The  amount  expended  to  the  close  of  therfiscal  year  ending  June,  30, 
1887,  is  $25,000,  which  resulted  in  giving  a  channel  6  feet  in  depth  at 
mean  low  water,  and  in  no  place  less  than  40feet  in  widthfrom  the  mouth 
of  the  river  to  Milton. 

The  benefit  due  to  the  improvemcMt  is  the  saving  in  time  of  two  to 
three  days  in  passing  from  the  month  to  Milton.  There  were  no  opera- 
tions during  the  fiscal  year  ending  June  30, 1888,  for  want  of  funds,  and 
for  the  same  reason  the  condition  of  the  river  at  that  date  is  unknown. 

The  total  amount  that  has  been  appropriated  for  this  river  is  $25,000. 
The  amount  asked  for  the  fiscal  year  ending  June  30,  1890,  if  appro- 
priated, will  be  applied  to  the  improvement  of  the  entrance  with  a  view 
to  attaining  a  6-foot  low-water  navigation. 

Amount  appropriated  by  act  of  August  11,1888 $10,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 500. 00 

Amonnt  that  can  be  prohtabl:^  expended  in  fiscal  year  ending  June  30, 1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Indian  Biver^  Delaware. — This  river  originally  was  available  for 
only  2  feet  navigation  at  mean  low  water.  The  original  project  for  the 
improvement  contemplates  dredging  a  channel  80  feet  wide  and  4  feet 
deep  through  ^^  The  Balkbead,"  thence  straight  to  the  inlet,  and  pro* 
tecting  it  by  the  coostruction  of  a  dike  on  its  northern  side.  The  cost 
was  estimated  at  $50,000. 

The  amonnt  expended  up  to  the  close  of  the  fiscal  year  ending  Jnne 
30, 1888,  is  $10,000.    A  channel  was  dredged  through  the  Balkhead 
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Shoal  4  feet  in  depth,  with  a  width  of  80  feet  for  two-thirds  of  the 
leogth,  and  CO  feet  in  width  for  the  other  one-third.  It  is  reported  that 
the  channel  filled  up  soon  after  it  was  made,  and  no  benefit  was  derived 
from  the  improvement. 

No  work  has  been  done  on  this  improvement  since  1883  for  want  of 
fauds. 

The)  dredging  will  cost  more  than  the  original  estimate,  and  should 
the  work  be  continued  the  appropriation  should  be  sufficient  to  con- 
struct the  protecting  work  as  well  as  to  excavate  the  channel,  to  derive 
any  benefit  from  the  improvement. 

C  Amonnt  (estimated;  required  for  completioii  of  existing  project $50,000. 00 

<  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  riyer  and 
I     harbor  acts  of  1666  and  1867. 

(See  Appendix  H  8.) 

9.  Inland  water -way  from  Ohineoteague  Bay^  Virginia^  to  DelawareBayy 
at  or  near  Lewes^  Ddaware. — The  project  adopted  for  this  improvement 
is  to  connect,  by  dredging,  the  natural  waters  between  Ohineoteague 
Bay,  Virginia,  and  Delaware  Bay,  Delaware,  forming  a  continuous 
water-way  70  feet  wide  at  bottom  and  6  feet  in  depth  at  mean  low  water. 

The  route  was  surveyed  in  1884,  and  the  report  is  contained  in  the 
Annual  Beport  of  the  Chief  of  Engineers,  1885. 

The  act  of  August  5,  1836,  appropriated  $18,750  for  the  commence- 
ment of  the  improvement,  and  directed  the  sum  *^  to  be  used  from  Chin- 
coteague  Bay  to  Indian  River  Bay,'' 

The  Delaware  legislature  passed  an  act  in  1887  providing  for  the  pur- 
chase of  the  right  of  way  and  donating  the  same  to  the  United  States. 
The  work  will  be  commenced  as  soon  as  the  title  to  the  lands  needed 
for  the  right  of  way  has  been  approved  afthe  Department  of  Justice. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1888,  is  $821.41,  which  was  applied  to  surveys  to  locate  the  route 
between  Assawamom  Bay  and  Indian  Biver  Bay. 

July  1,  1887,  amount  available $17,946.57 

July  1, 18dd,  amount  expended  daring  fiscal  year,  ezclusiye  of  liabilities 
oatsUnding  Jaly  1,  1887 17.9e 

Jnlyl,  1888,  balance  available 17,9*28.r>9 

Amouotappropriatedby  act  of  August  11, 1888 50,000.00 

Amount  available  for  fisoal  year  ending  June  30,  1889 67, 928. 59 

(Amount  (estimated)  required  for  completion  of  esistinff  project 281, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Sobmitced  in  compliance  with  requirements  of  sections  *4  of  river  and 
barbiir  ttcts  of  1866  and  1867. 

See  Api>endix  H  9.) 

10.  Susquehanna  Biver  above  and  below  Havre  de  Orace^  Maryland. — Be- 
fore the  improvement  of  this  river  it  was  obstructed  by  two  shoals 
between  the  light-house  at  Havre  de  Grace  and  Spesutia  Island,  over 
which  the  depths  were  only  5  feet  and  6  feet  at  mean  low  water ;  and 
above  Havre  de  Grace,  near  Watson's  Island,  the  channel  was  too  nar- 
row for  the  ice  to  pass  off,  which  caused  dangerous  ice  gorges. 

The  original  project  adopted  for  the  improvement  was  for  a  12-foot 
low-water  navigation,  and  in  1882  it  was  amended,  the  object  being  to 
afiford  a  15-foot  low-water  navigation  below  Havre  de  Grace.  Above 
Havre  de  Grace  the  project  has  been  to  increase  the  width  and  depth 
of  the  channel  near  Watson's  Island,  to  prevent  ice-gorges. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
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1887,  is  $148,890,  and  at  that  date  the  channel  a4Dove  Havre  de  Grace, 
near  Watson's  Island,  had  been  increased  400  feet  in  width  at  the  upper 
end  of  the  shoal,  and  300  feet  at  the  lower  end  of  the  shoal. 

There  has  been  no  work  done  on  the  shoals  below  Havre  de  Grace 
since  1885,  as  Congress  directed  the  last  appropriations  to  be  all  spent 
above,  and  the  condition  of  the  channel  is  not  known  at  this  date. 
Amoant  appropriated  by  act  of  August  11, 1888 $10,000.00 

{Amount  (estimated)  required  for  annual  dredgi ng 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Ju  ue  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  10.) 

11.  Fairlee  Creek  or  Inletj  Maryland. — ^This  is  a  new  work.  An  ex- 
amination and  survey  was  made  in  compliance  with  the  requirements  of 
the  river  and  harbor  act  of  August  5, 1886,  and  printed  as  Appendix  H 
of  the  Beport  of  the  Chief  of  Engineers  for  1887. 

The  improvement  proposed  is  the  removal  of  the  bar  by  dredging  to  7 
feet,  which  is  the  least  efficient  depth,  at  an  estimated  cost  of  $3,545.75, 
and  the  dredging  of  a  channel  7  feet  deep  and  100  feet  wide  from  the 
mouth  to  the  turning  basin,  at  an  estimated  cost,  including  contingen- 
cies, of  about  $12,000,  making  an  aggregate  of  $15,558. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  for  the 
improvement  $5,000,  and  a  further  sum  of  $11,000  may  be  profitably 
expended  in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

r  Amount  (estimated)  required  for  eompletion  of  ezistins  project 10, 558. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  1 1 ,  000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 

12.  Corsica  Creek,  Maryland. — Before  the  improvement  of  this  stream 
it  was  navigable  for  steamers  only  as  far  as  Hooper's  Landing ;  from 
thence  to  Oentreville  freight  was  transported  by  lighters. 

The  originally  adopted  project  for  this  improvement  proposed  to 
construct,  by  dredging,  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water  from  Hooper's  Landing  to  the  town  of  Oentreville,  and  to 
excavate  a  turning  basin  at  the  terminus. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$20,000,  and  has  resulted  in  giving  a  channel  100  feet  wide  at  bottom 
and  8}  feet  in  depth  at  low  water  from  a  point  2,300  feet  above  Hooper's 
Lauding  to  Clark's  Wharf;  a  cut  of  60  feet  was  taken  ofi:'  the  point  op- 
posite the  wharf  5  from  thence  to  the  county  bridge,  1,000  feet,  a  chan- 
nel was  excavated  75  feet  wide  and  8 J  feet  deep  at  low  water,  and  the 
turning  basin  dredged  there.  The  channel  excavated  has  been  in  con- 
stant use,  and  the  facilities  for  commerce  and  navigation  greatly  in- 
creased and  the  freight  rates  reduced. 

There  were  no  operations  during  the  current  year  for  want  of  funds. 

The  amount  available  will  be  applied  to  dredging  the  channel  100 
feet  wide  at  bottom  and  8  feet  deep  at  low  water  from  Hooper's  Landing 
to  a  point  2,300  feet  above,  which  will  complete  the  project. 

July  1, 1887,  amount  available $19. 49 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1887 19.49 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

(See  Appendix  H  12.) 
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13.  Choptank  River ^  Marylafid. — Before  the  improvement  of  this  river, 
tiie  navigable  channel,  except  at  one  point,  as  high  np  as  Denton,  had  a 
depth  of  9  to  1 0  feet  at  low  water.  Between  Denton  and  Oreensborongh 
the  width  varied  from  100  feet  to  650  feet,  and  the  depth  from  2  feet  to 
8  feet  at  mean  low  water. 

The  original  project  for  the  improvement  was  to  give  an  8-foot  low- 
water  navigation  75  feet  in  width  between  Denton  and  Oreensborongh, 
Md.,  by  dredging  through  the  numerous  shoals.  During  the  fiscal  year 
ending  June  30, 1888,  a  channel  was  excavated  25  feet  wide  and  8.5  feet 
deep  at  low  water  a  distance  of  2,738  feet,  and  40  feet  wide  and  7  feet 
deep  at  low  water  a  length  of  7,036  feet;  also  a  turning-basin  at 
Greensborough  125  feet  long  and  100  feet  wide  in  addition  to  the  chan- 
nel width.  The  total  amount  of  material  removed  is  45,220  cubic 
yards.  The  total  amount  expended  to  the  close  of  the  present  fiscal 
year  is  $30,000,  and  has  resulted  in  securing  a  channel  from  5  feet  to  8 
feet  in  depth  and  from  25  feet  to  75  feet  in  width,  between  Denton  and 
Oreensborongh,  Md. 

The  dredging  has  been  at  shoals  with  less  depth  than  5  feet.  Future 
appropriations  will  be  applied  to  increasing  the  5-foot  shoals  to  8  feet 
at  low  water  and  the  width  to  75  feet,  as  recommended  in  the  pro- 
ject. 

Jnlyl,  1887,  amoant available $8,849.97 

July  If  1888,  amount  expended  daring  fiscal  year,  exclosiye  of  liabilities 
ontstanding^Jnly  1,1867 8,849.97 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

{Amount  (estimated)  required  for  completion  of  existing  project 39,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H 13.) 

14.  Cambridge  Harbor^  Maryland. — An  examination  and  snrvey  of  this 
harbor  were  made  under  the  requirements  of  the  river  and  harbor  act 
of  August  5, 1886,  and  the  report  made  is  printed  in  Appendix  H  of  the 
Beport  of  the  Chief  of  Engineers  for  1887. 

A  survey  of  the  harbor  was  made  in  1870  and  its  improvement  was 
commenced  in  1873,  when  the  commerce  was  carried  by  one  300-ton 
steamer  and  one  sailing  vessel.  Since  1871  the  United  States  has  ex- 
pended $32,500  in  dredging  the  harbor  and  entrance  to  a  depth  of  8.5 
feet  at  mean  low  water,  to  the  great  benefit  of  commerce. 

The  improvement  proposed  by  the  officer  in  charg6  of  the  snrvey  con- 
templates dredging  a  channel  12  feet  deep  and  150  feet  wide  from  the 
Ghoptank  Biver  to  the  railroad  wharf»  and  in  the  inner  harbor  10  foet 
deep.  The  inner  harbor  above  the  bridge  to  be  dredged  150  feet  wide, 
500  feet  long,  and  8  feet  deep,  at  an  estimated  cost  of  $17,736.60.  It  is 
also  estimated  that  $500  to  $1,000  will  be  required  annually  to  maintain 
the  channel. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  harbor,  and  a  further  sum  of  $13,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 
Amount  appropriated  by  act  of  August  11,  1888 |5,000.00 

f  Amount  (estimated)  reauired  for  completion  of  existiu^  project 12, 736. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  13, 000. 00 
Bohmitted  in  compBanoe  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 
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15.  Nanticoke  River y  Delaware. — ^By  act  of  August  5,  1886,  $10,000 
was  appropriated  for  ''continuing  the  improvement  up  to  and  near  the 
town  of  Laurel,  Delaware."  Before  any  improvement  was  made  the 
depth  of  water  between  Pottsville  and  Laurel,  a  distance  of  4  miles, 
varied  from  3  feet  to  one-half  foot,  and  vessels  could  not  reach  Laurel. 
In  1882  a  channel  was  excavated  32  feet  wide  and  6  feet  deep  at  mean 
low  water,  from  the  railroad  bridge  at  Laurel  to  a  point  6,900  feet  down- 
stream, and  for  a  further  distance  of  4,300  feet  the  natnral  channe' 
straightens  by  cutting  off  some  sharp  bends.  In  1886  a  survey  was 
made  of  the  river,  and  a  continuous  5-foot  low- water  navigation  was 
found  to  extend  to  a  point  7,000  feet  below  the  turning-basin  at  Laurel, 
and  a  4-foot  low- water  navigation  2,900  feet  below  the  same  place.  The 
project  adopted  for  the  expenditure  of  the  available  funds  was  to  ex- 
tend the  5-foot  low- water  navigation  to  the  turning- basin,  the  channel 
to  be  45  feet  in  width,  and  to  cut  off  several  sharp  bends  in  the  lower 
part  of  the  river.  The  price  for  which  the  dredging  was  contracted  be- 
ing much  less  than  was  estimated,  more  work  was  done  than  originally 
proposed. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$10,000,  and  the  following  is  the  result,  viz:  Commencing  at  the  turn- 
ing-basin and  working  down-stream,  a  channel  45  feet  wide  and  5  feet 
in  depth  at  low  water  was  excavated  to  the  Delaware  Railroad  Bridge, 
a  distance  of  1,950  feet.  From  the  Delaware  Eailroad  Bridge  to  the  in- 
tersection of  the  7-foot  curve,  a  distance  of  12,350  feet,  a  channel  50  feet 
wide  and  6  feet  in  depth  at  low  water  was  excavated ;  and  at  three  bends 
the  width  increased  to  60,  70,  and  60  feet,  respectively.  Also,  at  Col- 
lin's Bar,  about  one-half  mile  further  down-stream,  a  cut  was  exca- 
vated 600  feet  in  length,  50  feet  in  width,  and  6  feet  deep  at  low  water. 

The  citizens  of  Laurel  expended  between  $12,000  and  $13,000  in  build- 
ing wharves  and  dredging  in  front  of  them. 

July  1,  1887,  amonnt  available $8,939.09 

July  1, 1888;  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 8,939.09 

For  balance  of  statement  see  money  statement  for  Broad  Creek,  Delaware. 
(See  Appendix  H  14.) 

16.  Broad  Creeky  Delaware^  from  its  mouth  to  Laurel — This  is  a  prong 
of  Nanticoke  Biver.  The  original  project  was  to  make  a  channel  7  feet 
in  depth  and  60  feet  wide  to  the  town  of  Laurel,  the  estimated  cost  of 
which  was  $46,500 ;  if  training- walls  to  regulate  the  water-way  are  con- 
structed, the  estimate  should  be  increased  to  $60,000.  This  project  was 
modified  in  1883,  and  the  dimensions  of  the  channel  recommended  were 
reduced  to  6  feet  in  depth  at  mean  low  water  and  50  feet  in  width,  and 
the  building  of  dikes  for  the  protection  of  the  channel.  The  estimated 
cost  of  the  latter  project  is  $32,625.  The  amount  expended  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1888,  is  $20,000,  and  a  channel 
was  excavated  32  feet  wide  and  6  feet  deep  at  mean  low  water,  from 
the  railroad  bridge  at  Laurel  to  a  point  about  6,900  feet  down-stream, 
and  the  natural  channel  below  this  point  straightened  and  widened  by 
cutting  off  some  sharp  points  for  a  further  distance  of  4,300  feet. 

There  has  been  no  appropriation  for  Broad  Greek  since  1882. 
Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 


r  Amount  (estimated )  required  for  completion  of  existing  project 27;  000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  15.) 
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17.  Pocomoke  Biver^  Maryland. — This  river  was  obstracted  by  four 
abrupt  bends,  which  render  navigation  both  difficult  and  dangerons  at 
all  times,  and  when  the  winds  were  high  they  were  almost  impassable. 

The  original  project  adopted  for  the  improvement  is  to  make  a  cut- off 
through  the  low  neck  of  land  or  swamp  forming  the  bends,  giving  a 
channel  80  feet  wide  and  7  feet  deep  at  mean  low  water;  the  cut-off  to 
be  1,100  feet  in  length ;  the  right  of  way  for  the  cut-off  to  be  conveyed 
to  the  United  States  free  of  cost. 

The  title  to  the  land  for  the  right  of  way  having  been  approved  and 
the  land  accepted  by  the  Secretary  of  War,  the  work  was  advertised 
and  a  contract  made  with  the  Atlas  Dredging  Company  for  10  cents  per 
cubic  yardf  place  measurement.  The  price  being  less  than  the  original 
estimate,  it  was  recommended  and  approved  to  apply  the  balance  of 
the  funds  to  removal  of  several  shoals  to  a  depth  of  7  feet  at  low  water 
below  the  cut-off,  and  dredging  a  turning-basin  at  Snow  Hill. 

The  amount  expended  during  the  present  fiscal  year  is  $6,777.51,  in- 
cluding outstanding  liabilities,  and  the  improvement  as  recommended 
in  the  above  project  has  been  completed. 

At  this  date  there  is  a  good  7-foot  low- water  navigation  to  Snow  Hill, 
Md.,  the  head  of  navigation. 

July  1,1887,  amoant  available 18,000.00 

July  1, 1888,  amoant  expended  during  fiscal  year,  ezclnsive  of  lia- 
bilities outotanding  July  1,  1887 .'.....14,132.41 

July  1,1888,  outstanding  liabilities 2,645.10 

6,777.51 

July  1,1888,  balance  available 1,222.49 

(See  Appendix  H  18.) 

18.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion. — ^At  the  close  of  the  last  fiscal  year  a  contract  had  been  made  with 
Mr.  Edward  T.  Veasey,  of  Lewes,  Del.,  under  provision  of  section  4  of 
the  act  of  June  14, 1880,  for  the  removal  of  the  wreck  of  the  steam-pro- 
peller c7.  J.  Van  Doren  from  the  Eroadkiln  River,  Delaware.  The  work 
was  begun  promptly  and  completed  by  the  20th  of  July,  1887,  at  a  total 
cost  of  $242.13.    The  wreck  was  of  no  value. 

(See  Appendix  H  19.) 

IMPBOVEHENT  OP  PATAPSCO  BIVEB  AND  CHANNEL  TO  BALTIMOEE, 
MABYLAND;  OF  THE  HABBOR  OF  NOBFOLK,  VIBaiNIA ;  APPBOACH 
TO  NOBFOLK  HABBOB,  VIEGINIA;  OF  OUBBITUCK  SOUND,  AND  CO- 
ANJOK  BAY,  AND  OF  NOBTH  BIVEB  BAB,  NOBTH  CABOLINA ;  OF  JAMES 
AND  APPOMATTOX  BIVEBS,  VIBGINIA;  AND  OP  CEBTAIN  OTHEB 
BIVEBS  IN  VIBGINIA  AND  NOBTH  CABOLINIA. 

Officer  in  charge,  Col,  William  P.  Craighill,  Corps  of  Engineers. 

1.  Channel  to  Baltimore^  Maryland. — The  depth  of  this  channel  has 
been  by  snccessivo  steps  increased  from  17  feet  at  mean  low  water  to 
27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  at  mean  low  water  with 
a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1S74,  important  changes  of  position 
having  been  giving  to  a  portion  of  it,  by  which  the  distance  was  materi* 
ally  lessened  and  the  expense  of  maintenance  decreased. 
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The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22^  to  23  feet,  and  at 
ordinary  bigh  water  of  vessels  drawing  24  and  24^  feet. 

The  last  appropriation  previous  to  1^  was  in  Angast,  1882,  $450,000, 
their  being  none  in  1883. 

This  was  expended  in  giving  a  depth  of  27  feet  in  the  Fort  McHenry, 
BrewertOD,  and  Craighill  branches  of  the  channel,  and  in  the  *' Cut-off '^ 
between  the  Brewerton  and  Craighill  branches. 

For  want  of  funds  the  work  of  improvement  was  entirely  suspended 
during  the  whole  of  the  year  ending  June  30, 1886. 

The  following  were  the  widths  of  the  respective  branches  of  the  chan- 
nel June  30, 1886,  with  a  depth  of  27  feet  at  mean  low  water : 

'  •  Feet. 

Craighill  Channel 350 

Cut-off  Channel 300 

Brewerton  Channel 250 

Fort  McHenry  Channel *250 

With  the  appropriation  of  $150,000  of  August  5, 1886,  the  channels 
have  been  widened,  so  that  the  following  is  true  of  them  at  mean  low 
water : 


2Tame  of  channel. 

Width. 

Depth. 

Craighill,  below  Cut-off. . . . 
Cut-off 

400  feet 

Feet. 
27 

400  feet 

27 

Brewerton.  above  Cnt-off.. 

Generally  275  feet ;  a  short  portion  250  feet 

27 

Fort  McHenry 

250  feet,  except  for  a  length  of  1,000  feet  above  lower  end,  where 
it  is  300  feet. 

27 

Nothing  has  been  done  in  the  Craighill  Channel  above  the  Cut-off,  or 
in  Brewerton  below  it,  for  several  years,  and  the  depth  of  those  portions 
is  probably  but  24  feet  at  low  water.  It  is  not  expected  to  deepen  these 
sections  of  the  channel,  as  the  deepening  of  the  Cut-off  to  27  feet  makes 
it  unnecessary.  By  the  making  of  the  Cut-off  the  lengths  of  the  Craig- 
hill and  Brewerton  divisions  of  the  channel  are  shortened,  and  thus  the 
whole  distance  from  Baltimore  to  the  deep  waters  of  the  bay  is  mate- 
rially lessened.    The  cost  of  maintenance  is  also  decreased. 

Though  the  depth  of  27  feet  ar^  low  water  has  been  reached  and  seems 
to  suffice  for  present  needs,  the  width  of  the  channel  is  still  insufficient 
for  easy  or  safe  navigation  by  large  vessels  whose  length  is  considerably 
greater  than  the  width  of  the  channel. 

To  give  a  uniform  width  of  400  feet  throughout,  with  a  depth  of  27 
feet  at  low  water,  will  require  $100,000.  For  the  same  depth  the  widths 
of  600  or  600  feet  will  cost,  respectively,  $650,000  and  $1,300,000. 

Up  to  June  30, 1888,  the  United  States  had  expended  $2,203,601.67, 
with  the  result  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  had  also  contributed  to  the  same  ob- 
ject more  than  $500,000. 

Operations  were  suspended  in  June,  1887,  for  want  of  funds,  and 
nothing  was  done  except  some  surveys  in  the  year  ending  June  30, 1888. 

July  1, 1887,  amount  available |12,79a31 

July  1,  1888,  amount  expended  during  fiscal  year,  ezolusive  of  liabilities 
outfltanding  July  1,  1887 8,772.82 

July  1, 1888,  balance  available 4,025.49 

Amount  appropriated  by  act  of  August  11, 1688 300,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 304, 025. 49 
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f  Amoant  (estimated)  required  for  completion  of  existing  project |l,  000, 000. 00 

1  Amoant  that  can  be  profitably  expended  in  the  flBoalyear  ending  June 

^     30,1890 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1.) 

2.  James  River ^  Virginia. — ^When  the  improvement  of  the  James  River 
was  regularly  undertaken  by  the  Government  the  navigation  was  ob- 
structed by  sunken  vessels,  by  remains  of  military  bridges,  and  by  other 
obstructions  put  into  the  river  during  the  late  war  to  prevent  the  Na- 
tional fleets  from  approaching  too  close  to  Bichmond. 

There  were  also  other  natural  obstructions.  Bockett's  Beef  and  Bich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Bichmond  the  channel  was  crooked  and  obstructed  by  danger- 
ous rocks  and  ledges,  the  Dutch  Gap  Cut-off  was  not  then  open  and  the 
river  was  in  a  poor  condition  as  regards  its  availability  for  commercial 
purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Bichmond^ 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  ad- 
vanced stage  of  progress  when  Congress,  by  act  approved  July  5, 1884, 
adopted  the  project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to 
Bichmond ;  the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from 
thence  to  Drewry's  Bluff,  and  200  feet  from  thence  to  Bichmond. 

The  failure  of  the  river  and  harbor  bill  of  1885  restricted  the  opera- 
tions of  the  year  ending  June  30, 1886,  to  the  expenditure  of  less  than 
$20,00;>  upon  a  project  estimated  to  cost  several  millions.  The  condi- 
tion of  a  year  before  was  barely  maintained.  The  total  expenditure  of 
the  United  States  upon  this  river  up  to  July  1,  1886,  was  $825,203.94. 
In  addition  the  city  of  Bichmond  had  spent  nearly  $500,000.  The  re- 
sults of  these  expenditures  may  be  stated  as  follows:  Swan  Point 
Shoal,  where  the  depth  had  been  only  16.5  feet  at  mean  low  tide,  was 
deepened  to  20  feet. 

This  increase  of  depth  added  a  foot  to  the  available  depth  of  the  river 
from  its  month  to  Kingsland  Beach,  a  distance  of  98  miles.  The  Dutch 
Gap  Cutoff,  which  was  originally  of  no  use  to  navigation^  had  been 
widened  to  300  feet,  with  a  depth  of  about  18  feet,  shortening  the  dis- 
tance to  Bichmond  5}  miles.  From  Drewry's  Bluff  to  the  ship-locks  at 
Bichmond  the  depth,  had  been  increased  from  7  feet  at  low  tide  to  the 
present  depth  of  about  13.5  feet  at  low  tide. 

July  1, 1886,  the  available  balance  was  (2,559.27.  The  additional 
sum  of  $112,500  was  provided  by  the  law  of  August  5,  1886. 

After  the  long  suspension  of  active  operations  much  time  was  con- 
sumed in  bringing  contractors  to  the  work  on  reasonable  terms.  The 
available  funds  were  expended  by  the  end  of  December,  1887,  in  dredg- 
ing at  Kingsland  Beach,  Bandolph  Flats,  and  near  Stearns  Dike;  in 
constructing  training- walls  and  wing-dams  at  Bandolph  Flats,  and  in 
excavating  rock  at  Goode's. 

No  very  great  effect  could  be  expected  from  the  expenditure  of  this 
small  sum.  The  condition  of  the  river  at  the  close  of  the  work  may  be 
stated  as  follows : 

The  available  draught  from  the  sea  to  City  Point  at  high  tide  was  19^ 
feet;  thence  to  Falling  Creek,  19  feet;  thence  to  Bichmond,  16j  feet. 

When  the  pn>posed  improvement  is  completed,  an  annual  expendi- 
ture of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 
The  amount  that  may  be  advantageously  expended  during  the  fiscal 
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year  eudiug  June  30, 1890,  is  put  at  $400,000,  less  than  one  tenth  the 
estimated  cost  of  the  adopted  project. 

Operations  ceased  in  December,  1887,  for  want  of  funds,  and  the  sea- 
son of  1888  was  more  than  half  gone  at  the  close  of  the  fiscal  year  end- 
ing June  30, 1888,  without  anything  being  done  or  any  preparations  for 
work  being  possible. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30, 1888,  has  been  $939,215.23,  which  includes  the  sum  of  $208,330.68, 
expended  since  the  new  project  has  been  entered  upon  to  ^ive  a  depth 
of  22  feet  at  mean  low  water, 

July  1,  1887,  amonnt  available $101,942.12 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 100,894.14 

July  1,  1888,  balance  available 1,047.98 

Amount  appropriated  by  act  of  August  11,  1888 225, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889 226, 047. 98 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 161, 070. 45 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appeodix  I  3.) 

3.  Nansemond  Eiver^  Virginia,  including  the  moutJts  of  Bennett  and 
Chuckatuck  creeJcs. — From  1873  to  1878,  inclusive,  the  expenditures 
made  by  the  United  States  for  the  above  improvement  amounted  to 
the  sum  of  $37,000.  The  work  consisted  of  removal  of  wrecks,  snags, 
and  similar  obstructions,  dredging  at  different  localities,  and  building 
dikes  at  mouth  of  Western  Branch.    No  work  has  been  done  since  J  880. 

In  obedience  to  the  requirements  of  the  river  and  harbor  act  of 
August  5, 1880,  a  preliminary  examination  and  survey  were  made  of 
the  river,  and  is  printed  in  Appendix  L  13  of  the  Report  of  the  Chief 
of  Engineers  for  1887. 

The  plan  of  improvement  proposed  provides  for  a  channel  not  less 
than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water  from  the 
head  of  navigation  to  the  mouth  of  Western  Branch,  5.37  miles,  includ- 
ing a  turning-basin  200  feet  square,  300  feet  below  Suffolk  Bridge,  by 
dredging,  and  the  construction  of  spurs  and  training- walls,  and  a  chan- 
nel of  like  depth  from  mouth  of  Western  Branch  to  deep  water  at  Town 
Point,  200  feet  wide  at  bottom  at  its  upper  end  and  gradually  increas- 
ing to  at  least  400  feet  at  its  lower  end,  etc.,  the  total  estimated  cost 
being  in  round  numbers  $152,500. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $10,000 
for  the  work,  and  $15,000  may  be  profitably  expended  in  continuing  it 
during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888.  .1 $10,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 142, 500.  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendmg  June  30,1890    15, 000. 00 
Submitted  in  compliance  wlih  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

4.  Harbor  of  Norfolk  and  its  approaches,  Virginia, — Nothing  has  been 
done  at  this  locality  during  the  year  eudiug  June  30,  1 888. 

The  project  for  improvement  adopted  iu  1877  was  to  deepen  and 
widen  the  channel  at  the  mouth  of  the  Southern  Branch  and  along  the 
Berkley  and  Portsmouth  Flats,  in  the  harbor  proper,  and  for  the  ap- 
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proaches  to  dred^i^e  a  cliaDnel  500  feet  wide  and  25  feet  deep  at  ordinary 
low  water  through  the  bars  at  the  Western  Branch  aud  Sewell's  Point. 

The  revised  project  of  1885  is  as  follows:  (1)  To  secure  a  channel 
not  less  that  25  feet  deep  aud  500  feet  wide  at  ordinary  low  water,  by 
dredging  from  the  deep  water  of  Hampton  Boads  to  ^ortblk  aud  the 
United  States  navy-yard  on  the  Southern  Branch,  and  also  to  secure  a 
channel  in  the  Eastern  Branch  at  the  same  stage,  not  less  than  22  feet 
deep  with  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Rail- 
road Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth, 
by  dredging  between  said  points ;  and  (2)  to  ultimately  dredge  the  en- 
tire area  bounded  by  lines  parallel  to  and  75  feet  from  the  Port  War- 
den lines  to  a  depth  not  less  than  25  feet  at  ordinary  low  water,  from 
Fort  Norfolk  to  the  United  States  navy-yard,  and  not  less  than  22  feet 
deep  from  the  mouth  of  the  Eastern  Branch  to  Oampostella  Bridge,  and 
to  construct  a  bulk-head  at  Berkley  Flats. 

With  slight  modifications  all  operations  have  been  conducted  in  ac- 
cordance therewith.  The  amount  expended  to  June  30,  1886,  was 
1383,112.59,  which  resulted  in  a  channel  at  least  25  feet  deep  and  not 
less  than  200  feet  wide  at  ordinary  low  water,  from  the  deep  water  of 
Hampton  Roads  to  the  United  States  navy-yard,  and  also  a  channel  at 
least  22  feet  deep  and  not  le<ss  than  200  feet  wide  at  same  stage  in  the 
Eastern  Branch  up  to  the  Norfolk  and  Western  Railroad  Bridge. 

Cursory  examinations  show  that  the  former  channel  is  good,  except 
at  SewftlPs  Point,  where  it  has  contracted  somewhat  and  shoaled  in 
places.  The  ruling  depth  is  24  feet,  save  near  Buoy  No.  2,  where  it  is  21 
feet  at  mean  low  water.  It  is  possible  that  the  contemplated  survey  of 
this  reach  will  determine  that  this  portion  of  the  straight  dredged  chan- 
nel will  have  to  be  abandoned  for  the  natural  channel  further  inshore, 
which  deep-draught  vessels  now  navigate. 

The  Eastern  Branch  Channel  has  deteriorated  slightly,  the  ruling 
depth  being  21  feet  at  mean  low  water. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1887,  $49,151.34, 
which  was  applied  to  the  building  of  a  steam-tender  for  use  on  this  and 
other  works  and  to  the  removal  of  265,570  cubic  yards  of  material, 
measared  in  scows,  from  the  Southern  Branch.  This  dredging  resulted 
in  a  channel  at  least  25  feet  deep  and  from  125  to  500  feet  wide  at  mean 
low  water,  frou)  its  mouth  to  the  upper  end  of  the  navy-yard. 

To  complete  this  work,  so  far  as  can  be  foreseen,  will  require  the  ex- 
penditure of  $457,744.56. 

Jnly  1, 1887,  amonnt  aTaUable |2,769.82 

July  1,  1888,  ainoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1,  1887 1,242.82 

July  1,  1888,  balance  available  1,527.00 

Amount  appropriated  by  act  of  August  11,  1(5^8 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 51, 527. 00 

{Amount  (estimated)  required  for  completion  of  existinfi^  project 407, 744. 56 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ld90    100. 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  4.) 

5.  Appro€u^h  to  Norfolk  Harbor  and  the  United  States  {Norfolk)  Navy- 
fard,  between  Lamberfs  Point  and  Fort  Norfolk,  ^^othing  has  been  done 
at  this  locality  during  the  year  ending  June  30,  1888. 
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The  origiual  condition  of  the  channel  was  good,  with  the  exception  of 
a  bar  opposite  the  mouth  of  the  Western  Branch,  on  some  parts  of  which 
the  ranniug  depth  was  only  about  15  feet  at  mean  low  water. 

The  project  for  the  improvement  adopted  in  1878  was  to  dredge  this 
bar  for  a  distance  of  4,800  iieet  to  a  width  of  500  feet  and  a  depth  of  25 
feet  at  mean  low  water. 

The  amount  expended  on  this  work  to  July  5, 1884,  can  not  be  stated, 
as  it  can  not  be  separated  from  the  sum  total  of  the  general  expendi- 
tures for  the  work  of  improving  the  harbor  at  Norfolk,  Va.,  and  its  ap- 
proaches, of  which  this  was  a  part  up  to  that  date. 

The  result  obtained  from  the  expenditures  at  this  point  to  November, 
1880,  was  a  channel  4,400  feet  long,  265  feet  wide,  and  25  feet  deep  at 
mean  low  water,  which  greatly  facilitated  navigation  and  commerce. 
This  channel  has  since  shoaled  to  24  feet  in  places,  and  contracted  con- 
siderably. 

No  work  was  done  in  this  locality  thereafter  until  subsequent  to  the 
passage  of  the  act  of  July  5, 1884,  which  appropriated  $50,000  specifi- 
cally for  widening  the  channel. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1885,  $381.36, 
which  was  applied  to  surveying  the  locality  in  question  and  preparing 
map  of  same. 

A  Board  of  Engineer  Officers  was  convened  August,  18S4,  to  prepare 
a  project  for  the  application  of  this  appropriation.  The  Board  reported 
a  plan  involving,  in  conjunction  with  dredging,  the  construction  of  a 
dike  at  or  near  Pinner  Point,  expressing  at  the  same  time  doubts 
whether,  under  the  phraseology  of  the  law,  any  part  of  the  money  could 
be  applied  to  a  work  of  construction. 

However,  the  requirements  of  navigation  demanding  the  widening  of 
the  channel,  as  contemplated  in  the  project  already  commenced  and 
partly  executed,  by  dredging,  it  was  recommended  that  the  existing  ap- 
propriation be  applied  to  widening  the  channel  between  Lambert's 
Point  and  Fort  Norfolk  by  dredging  along  the  eastern  side  thertsof. 
This  having  been  approved,  the  work  was  done  accordingly. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1886,  $46,768.64, 
which  was  applied  to  the  removal  of  469,944  cubic  yards  of  material, 
measured  in  scows,  resulting  in  a  straight  channel  not  less  than  25  feet 
deep  and  at  least  400  feet  wide  at  mean  low  water  the  entire  length  of 
this  approach.  Formerly  the  channel  had  an  angle  in* it.  This  work 
has  materially  benefited  navigation  and  commerce. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1887,  $32,348.92, 
which  was  applied  to  the  building  of  a  steam-tender  for  use  on  this  and 
other  works,  and  to  the  removal  of  179,992  cubic  yards  of  material, 
measured  in  scows,  from  the  vicinity  of  Lambert's  Point  Light.  This 
dredging  resulted  in  a  channel  at  least  25  feet  deep  and  not  less  than 
600  feet  wide  at  mean  low  water  from  the  main  ship-channel  to  the 
Lambert's  Point  Coal  Pier,  about  1,000  feet. 

Soon  after  the  completion  of  this  dredging,  and  as  a  preper  precau- 
tion before  commencing  the  proposed  dike,  the  entire  reach  was  resur- 
veyed  and  a  map  of  same  made.  This  disclosed  the  fact  that  there  ex- 
isted a  straight  channel  through  it  at  least  25  feet  deep  and  not  less 
than  450  feet  wide  at  mean  low  water,  which  had  improved  since  it  was 
dredged  in  1885,  and  seemed  to  be  self  sustaining.  The  officer  in  charge 
reported  accordingly,  recommending  that  the  construction  of  the  dike  be 
indefinitely  postponed  and  that  the  money  therefor  be  applied  to  addi- 
tional dredging.    The  matter  was  referred  to  a  Board  of  Engineer  Offi- 
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cers,  and  their  report  thereon  was  submitted  to  the  Secretary  of  War^ 
who  directed,  on  Juue  15, 1887,  that — 

The  money  reserved  for  the  dike  will  be  held  itDtil  the  proper  position  of  the  dike 
can  be  determined,  and  the  whole  bnbject  will  be  submitted  to  Congress  at  it«  next 
session. 

July  1, 1887,  amount  available $108,001.08 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 476.08 

Jnlyl,  1388,  balance  available 107,525.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amoimt  available  for  fiscal  year  ending  June  30,  1889 117, 5V5. 00 

Amount  (estimated)  required  for  completion  of  existing  project 10c5, 000. 00 


1 


Submitted  in  compliance  with  requiiements  of  sections  i  of  river  and 
harbor  acts  of  1866  and  1867. 


• 


(See  Appendix  1 5.) 

6.  Archer^s  Hope  River^  Virginia, — Prior  to  the  commencement  of  this 
work  there  existed  a  natural  channel  abont  4  feet  deep  in  the  river, 
which. conid  not  be  reached  on  account  of  the  bar  near  its  mouth,  where 
it  enters  the  James  River. 

The  original  project,  adopted  in  1881,  is  to  dredge  a  channel  6  feet 
deep  and  not  less  than  50  feet  wide  from  the  mouth  to  Williamsbnrgh, 
5  miles  above,  where  it  is  crossed  by  the  Chesapeake  and  Ohio  Railroad. 

The  amount  expended  to  June  30,  1884,  is  $9,874.79,  which  resulted 
in  a  channel  2,300  feet  long,  6  feet  deep,  and  50  feet  wide  at  mean  low 
water  from  the  month  up.  This  did  not  carry  the  channel  over  the  bar^ 
which  is  700  feet  longer.  Ko  material  benefit  to  navigation  and  com- 
merce has  yet  been  realized.    There  have  been  no  operations  since. 

The  small  amount  expended  since  June  30,  1887,  has  been  applied  to 
contingencies.  The  last  examination,  made  in  June,  1885,  showed  that 
the  outer  end  of  the  dredged  channel  had  shoaled  about  1  foot,  and 
that  the  inner  part  was  in  good  condition. 

July  1, 1887,  amount  available ^20.63 

Jaly  1, 1888,  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 
outstanding  July  1, 1887 .' 20.63 

(See  Appendix  I  6.) 

7.  Appomattox  River ^  Virginia, — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  in  such  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6^  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  improvement 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress.  The 
means  depended  on  have  been  revetments,  jetties,  dams,  and  training- 
walls,  with  resort  to  the  dredge  only  when  the  needs  of  commerce  re- 
quired immediate  work  in  the  channel  to  give  more  width  or  depth  than 
had  been  attained  under  the  slower  operations  of  the  structures  men- 
tioned, of  which  the  system  has  not  yet  been  fully  carried  out  for  want  of 
sufficient  funds.  Puddledock  Cut,  2  miles  long,  has  been  enlarged,  and 
the  river  was  diverted  from  old  channel  into  it.  The  amount  expended 
by  the  United  States  up  to  June  30, 1886,  on  the  project  adopted  in  1870, 
$381,234.24,  resulted  in  securing  a  turning-basin  at  Petersburgh  abont 
155  by  110  feet  and  a  navigable  channel  of  12  feet  and  upwards  at  high 
tide,  with  some  short  shoals  remaining  from  Petersburgh  down  to  Point 
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of  Rocks,  all  of  which  vastly  beuefited  navigation  and  largely  increased 
the  extensive  commerce  carried  over  this  river. 

The  extraordinary  freshet  of  July,  1886,  caused  the  channel  to  de- 
teriorate. 

There  was  expended  in  the  fiscal  year  ending  Jnne  30,  1887,  the  sum 
of  $18,829.53,  including  outstanding  liabilities,  which  was  applied  as 
follows :  The  river  was  resurveyed  and  mapped  from  the  head  of  navi- 
gation to  the  natural  deep  water  at  Point  of  Bocks,  7|  miles,  after 
which  dredging,  etc.,  was  continued. 

An  aggregate  of  25,047  cubic  yards  of  material,  measured  in  scows^ 
was  removed  from  the  channel  at  Puddledock  Cut,  Kushmore's,  and  Gat- 
ling's  shoals.  A  number  of  the  jetties,  dams,  and  training- walls  out- 
side the  limits  of  Peterburgh  Harbor  were  repaired  more  or  less  to  pre- 
serve their  efficiency.  A  revetment,  348  feet  in  length,  was  built  along 
the  left  bank  at  th^  upper  end  of  Puddledock  Cut.  The  construction 
of  Busbmore's  training-wall,  607  feet  long,  and  of  Sunken  Island  Dam, 
^76  linear  feet  in  length,  was  begun  in  the  previous  fiscal  year  and 
completed  in  July,  1887.  The  foregoing  has  resulted  in  generally  ob- 
literating the  bad  effects  of  the  freshet  and,  it  is  believed,  will  guard 
against  similar  ones  infuture  to  any  great  extent.  An  annual  exj>end- 
iture  of  $5,000  will  be  required  to  maintain  the  work  after  the  com- 
pletion of  the  project,  as  is  the  case  with  all  works  of  this  class. 

The  principal  portion  of  the  work  projected  has  been  done,  and  in 
the  main  performs  the  service  required  of  it.  The  condition  of  perma- 
nence of  the  deepened  and  improved  channel  seems  to  be  nearly  reached 
under  the  influence  of  its  regulation.  The  truth  of  this  statemen.t  is 
confirmed  by  the  diminished  use  of  the  dredge  year  by  year.  The  best 
results  can  not  be  said  to  be  reached  until  its  services  can  be  dispensed 
with  under  ordinary  circumstances. 

Jnly  1,  1887,  amount  available $822.77 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 762.82 

July  I,  1888,  balance  available 59.95 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 059. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 810.  OO 
Amountthatcau  be  profitably  expended  in  fl:4cal  yearending  June  30, 1890    18, 900, 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t)6  and  1867. 

(See  Appendix  T  7.) 

8.  Currituck  Sounds  Coanjok  Bay^  and  North  River  Bar^  North  Caro- 
lina.— Previous  to  the  commencement  of  this  improvement  there  was 
an  indifi'erent  natural  channel  with  a  depth  of  from  5  to  7  feet  at  low 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet  wide 
at  bottom  and  9  feet  deep  at  ordinary  winter  water,  by  dredging  the  en- 
tire length  of  the  sound,  10^  miles,  to  which' was  added,  in  1880,  the  pro- 
ject to  prolong  this  channel  by  dredging  through  the  bay  about  2  miles, 
and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side  of  the 
channel  through  the  latter  to  maintain  it.  In  1885  it  was  further  eu> 
larged  by  the  project  to  dredge  a  straight  channel  through  North  Eiver 
Bar  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low 
water. 
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The  amoaot  expended  to  June  30,  1883,  is  $123,500,  and  resulted  in 
the  constraction  of  the  dike  and  a  channel  in  the  soand  and  btiy  from 
40  to  80  feet  wide,  the  entire  length  and  depth  projected,  all  of  which 
greatly  improved  navigation  and  increased  the  commerce  over  this  im- 
portaut  inland  water  route. 

The  entire  channel  was  surveyed  last  in 'April  und  May,  1885,  to  as- 
certain its  condition,  which  was  found  to  be  quite  good,  although 
shoaled  in  places.  This  is  probably  due  very  largely  to  steamers 
grounding  out  of  the  channel  and  creating  shoals  in  their  efforts  to  get 
off.  To  restore  and  complete  the  work  will  require  the  removal  of 
215,075  cubic  yards  of  material  measured  in  place. 

There  were  no  operations  or  expenditures  during  the  fiscal  year  end- 
ing June  30, 1886. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1887,  the 
sum  of  $1,729.20,  including  outstanding  liabilities,  $1,500  of  which  was 
applied  to  the  building  of  a  steam-tender  for  use  on  this  and  other 
works,  and  the  balance  to  dredging.  An  attempt  was  made  to  dredge 
a  channel  across  Forth  River  Bar,  but,  owing  to  the  failure  of  the  con- 
tractors to  carry  out  their  contract,  very  little  was  done. 

The  work  was  re-advertised  and  after  much  delay  resumed  by  a  new 
contractor,  November  19, 1887.  The  appropriation  was  exhausted  April 
10,  1888.  The  result  of  the  dredging  was  a  channel  40  feet  in  width, 
8,350  feet  long,  and  9.8  feet  deep.  To  be  useful  such  a  narrow  channel^ 
more  than  a  mile  and  a  half  long,  should  be  carefully  buoyed  or  other- 
wise distinctly  marked.  Owing  to  the  exposure  of  the  locality  the 
permanence  of  the  artificial  channel  is  doubtful. 

July  1, 1887,  amount  available $9,770.80 

July  1,  188d,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outsUnding  July  1,  1887 9,456.48 

July  1,  18*8,  balance  available 314.  :V2 

Amount  appropriated  by  act  of  August  11,  ld88 7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7, 814. 32 

{Amonnt  (estimated)  re(|uired  for  completion  of  existing  project 47, 700. 00 
Amount  that  can  be  proh  tab  ly  expended  in  fiscal  year  ending  June  30, 1890    20,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aod  18(37. 

(See  Appendix  I  9.) 

9,  Nottoway  River^  Virginia. — Prior  to  improvement  the  condition  ot 
this  river  at  low  water  was  as  follows:  At  the  mouth  of  the  navigable 
depth  was  only  2  feet,  due  to  sunken  logs ;  thence  to  the  Seaboard  and 
Boanoke  Railroad  Bridge,  19  miles,  the  channel  was  from  9  to  25  feet 
deep  and  much  obstructed  by  a  war  blockade  of  sunken  vessels,  and 
also  by  snags,  overhanging  growth,  etc.  The  next  reach,  to  Peter's 
Bridge,  31  miles,  was  so  filled  with  snags,  logs,  etc.,  that  it  was  with 
difficulty  that  a  flat-boat  of  1-foot  draught  could  pass  over  it. 

The  original  project,  adopted  in  1881,  was  to  obtain  a  channel  not  less 
than  60  feet  wide  and  at  least  9  feet  deep  from  the  mouth  to  the  railroad 
bridge,  and  2  feet  deep  theuce  to  Peter's  Bridge,  by  removing  the  said 
obstructions. 

The  amount  expended  to  June  30, 1882,  is  $6,420.30,  which  completed 
the  project  for  the  lower  29  miles.    There  have  been  no  operations  since. 

This  improvement  has  not  led  to  the  development  of  much  trade  on 
the  river.  There  is  no  regular  line  of  boats  there.  The  river  is  crossed 
by  the  railroad  and  for  some  distance  is  paralleled,  about  5  miles  off,  by 
the  Blackwater  River,  on  which  are  lines  of  steamers. 
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The  last  examination,  made  iu  June,  1SS5,  showed  that  the  portion  be- 
low the  railroad  bridge  was  in  fair  condition,  while  that  above  had  again 
become  obstructed  by  logs,  etc.,  owing  to  tbe  careless  manner  in  which 
they  had  been  handled  and  rafted.  For  this  reason  the  river  is  not 
snsceptible  of  entire  and  permanent  improvement. 

July  1, 1887,  amount  available $246. 16 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 246.16 

(See  Appendix  I  11.) 

10.  Removing  sunken  vessels  or  craft  ohstruoting  or  endangering  naviga- 
Hon. — Kotice  was  received  Febraary  3, 1888,  that  the  wreck  of  the  barge 
Marion^  near  Lambert  Point  lighthouse,  Norfolk  Harbor,  Virginia,  was 
a  dangerous  obstruction  to  navigation. 

Correspondence  with  the  owners,  the  Thames  Towboat  Company  of 
Kew  London,  Conn.,  elicited  the  information  that  the  company  proposed 
to  raise  the  barge.  After  much  delay,  the  vessel  was  finally  reported, 
May  14, 1888,  completely  removed  without  expense  to  the  United  States. 

A  petition  from  citizens  of  North  Carolina  for  the  removal  of  the 
wrecked  schooner  Dorcas  and  Eliza  from  the  Pasquotank  River,  North 
Carolina,  was  received  February  7, 1888.  An  examination  of  the  wreck 
proved  her  to  be  dangerous  to  navigation.  After  advertisement  for 
proposals  for  the  removal,  a  contract  was  made  with  the  lowest  bidder, 
Mr.  W,  H.  French,  under  date  of  April  6, 1888.  The  vessel  was  en- 
tirely taken  up  and  the  contract  completed  April  20, 1888. 

Information  was  received  March  9, 1888,  that  the  sunken  barge  Harry ^ 
off  Turkey  Point,  Chesapeake  Bay,  was  in  the  track  of  vessels  navigat- 
ing those  waters  and  dangerous  to  them. 

Arrangements  were  made  to  advertise  for  proposals  for  her  removal, 
but  in  the  mean  time  the  company  having  a  marine  risk  on  the  vessel. 
The  Phenix  Insurance  Company,  of  New  York,  showed  a  disposition  to 
raise  her.  This  was  finally  done  Mav  4, 1888,  without  expense  to  the 
United  States. 

(See  Appendix  I  14.) 

IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON;  RECON- 
STRUCTION OF  THE  AQUEDUCT  BRIDGE  AT  GEORGETOWN,  AND  CON- 
STRUCTION OF  BRIDGE  ACROSS  THE  EASTERN  BRANCH  OF  THE  PO- 
TOMAC RIVER  AT  WASHINGTON.  ^ 

Officer  in  charge,  Lieut.  Col.  Peter  C.  Haius,  Corps  of  Engineers. 

1.  Potomac  River  at  Washington^  District  of  Columbia. — The  project 
for  the  improvement  of  the  Potomac  River  in  the  vicinity  of  Washing- 
ton, D.  C,  was  adopted  by  act  of  Congress  passed  August  2, 1882,  and 
has  for  its  object  the  improvement  of  the  navigation  of  the  river  by 
widening  and  deepening  its  channels  so  as  to  accommodate  vessels  of 
the  largest  class  that  can  reach  Giesboro'  Point;  the  establishment  of 
harbor  lines  beyond  which  no  obstructions,  such  as  wharves,  etc.,  should 
be  built,  and  at  the  same  time  to  fill  and  raise  the  marshes  or  flats  in 
front  of  the  city  above  overflow  by  the  highest  freshets,  the  material 
taken  from  the  river  in  deepening  and  widening  the  channel  to  be  used 
in  filling  the  flats. 

Before  the  improvement  was  commenced  the  flats  or  marshes  in  front 
of  the  <5ity  had  become  so  offensive  that  certain  parts  of  the  city  in  their 
neighborhood  were  not  habitable. 

The  channel  to  Georgetown  was  narrow  and  crooked,  and  had  not 
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sufficient  depth  to  accommodate  vessels  sailing  to  and  from  that  port. 
The  Washiugton  Channel  between  Long  Bridp:6  and  the  Arsenal  was 
also  inadequate  to  the  wants  of  commerce.  Vessels  drawing  16  feet 
frequently  grounded  in  the  Georgetown  Channel,  and  that  depth  was 
only  maintained  by  frequent  dredging. 

The  expenditures  for  the  improvement  have  thus  far  amounted  to 
$1,247,494.00,  and  have  given  a  channel  from  Giesboro'  Point  to  George- 
town about  500  feet  wide  and.-O  feet  deep  (except  where  the  depth  has 
been  somewhat  reduced  by  the  deposits  of  freshets),  and  a  channel 
along  the  wharves  from  Washington  Barracks  20  feet  deep  and  about 
350  feet  wide.  About  0,506,200  cubic  yards  of  material  have  been  de- 
posited on  the  flats,  raising  an  area  of  about  544  acres  of  marshes  to  a 
height  of  from  4  to  10  feet  above  mean  low  tide.  More  than  half  the 
entire  work  has  been  done  at  a  total  expenditure  of  $1,247,494.90,  less 
than  half  the  estimated  cost  of  the  entire  work. 

The  dredging  during  the  past  year  was  done  chiefly  by  contract.  On 
Section  II  dredging  in  the  Tidal  Reservoir  and  in  the  Virginia  Chan- 
nel was  in  progress,  and  about  three-fourths  of  the  proposed  excava- 
tion in  the  former  is  completed.  All  the  material  was  deposited  on  the 
flats. 

On  Section  III  the  construction  of  embankment  was  continued  and 
completed :  about  400,000  cubic  yards  of  material  were  also  excavated 
from  the  Washington  Channel  and  deposited  on  this  portion  of  the  flats. 

All  the  contracts  for  dredging  and  filling  the  flats  have  been  com- 
pleted, and  no  others  have  been  made  because  of  lack  of  funds. 

The  construction  of  the  Reservoir  Outlet  has  been  in  progress  dur- 
ing the  year,  and  the  foundation  for  the  main  structure  is  now  about 
completed.  This  has  been  a  work  of  great  difficulty  owing  to  the  soft 
nature,  to  a  great  depth,  of  the  material  forming  the  bed  of  the  river 
at  this  place.    The  work  is  being  done  by  hired  labor. 

The  officer  in  charge  refers  to  the  necessity  for  action  in  regard  to  the 
sewer  canal  at  the  foot  of  Seventeenth  street,  as  discussed  in  former 
reports.  He  also  reports  in  regard  to  Section  1,  that  portion  of  the  flats 
upon  which  work  was  stop])ed  because  of  the  requirement  of  Congress 
that  no  money  should  be  expended  upon  any  portion  of  the  flats  against 
which  title  claims  adverse  to  the  United  States  had  been  made,  that 
certain  work  is  necessary  to  secure  the  work  already  done  from  possi- 
ble destruction,  and  recommends  that  the  restrictious  contained  in  the 
river  and  harbor  act  of  August  5, 1886,  and  ot*  the  act  approved  August 
5,  18S6,  be  so  modified  as  to  permit  of  the  necessary  protective  work. 

Long  Bridge  and  the  necessity  for  Congressional  action  in  regard  to 
it  is  a  prominent  topic  in  the  report  of  the  officer  in  charge  of  this  im- 
provement. His  report  of  February  11, 1888,  upon  the  danger,  not  only 
to  the  improvement  but  to  the  city  itself,  from  freshets  and  ice  gorges, 
should  Long  Bridge  be  allowed  to  remain  as  it  is,  was  transmitted  to 
the  Speaker  of  the  House  of  Representatives  by  the  Secretary  of  War 
(see  House  Ex.  Doc.  iN'o.  170,  Fiftieth  Congress,  first  oession). 

The  Long  Bridge  is  controlled  by  the  Baltimore  and  Potomac  Rail- 
road Company,  being  a  free  gift  from  the  United  States  (as  per  act  ap- 
proved June  21,  1870).  The  officials  of  the  railroad  company  claim  that 
the  improvement  of  the  Potomac  Kiver  will  endanger  that  part  of  the 
structure  spanning  the  Washington  Channel.  A  conflict  of  interests 
seems  probable,  and  the  officer,  while  not  of  the  opinion  that  the  bridge 
will  be  endangered,  recommends  that  Congress  require  the  railroad  com- 
pany to  erect  su<;h  a  structure  at  this  place  as  will  meet  the  new  condi- 
tions. 
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The  amount  of  $600,000  cau  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1890,  in  widening  the  channels  of  the  river  and 
raising  the  flats  with  the  material  excavated. 

July  1,  1887,  amount,  available 5^250,361.60 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1887 $-222,856.50 

July  1,  1888,  outstanding  liabilities 1,970.40 

July  1,  1H8H,  amount  covered  by  existing  contracts 2, 410. 00 

227,236.90 

July  1,  1888,  balance  available 23,124.70 

Amount  appropriated  by  act  of  August  11, 1868 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1881) 32^^  124. 70 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 141, 365. 00 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 

30,  1890 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivier  and 

harbor  acts  of  1866  and  18o7. 

(See  Appendix  J  1.) 

2.  Reconstruction  of  the  Aqueduct  Bridge^  Qeorffctown^  District  of 
Columbia. — Congress,  by  an  act  approved  June  !il,  i886,  authorized  the 
purchase  of  the  Aqueduct  Bridge,  a  wooden  structure  resting  on  stone 
piers,  spanning  the  Potomac  River  at  Georgetown,  D.  C,  and  appro- 
priated $240,(K)0  for  that  purpose  and  its  reconstruction. 

Certain  claims,  etc.,  afifecting  the  title  to  the  bridge  bt^in^  in  exist- 
ence when  the  bridge  was  conveyed  to  the  Government,  the  interests 
of  the  United  States  were  protected  by  the  retention  of  a  portion  of 
the  purchase  money  until  the  said  claims  were  adjudicated.  The  officer 
in  charge  reports  that  the  last  payment  on  account  of  the  purchase 
of  the  bridge  has  been  made. 

Proceedings  have  been  instituted  looking  to  the  condemnation  of  the 
north  abutment  as  provided  in  the  act  authorizing  the  purchase  and 
reconstruction  of  the  bridge.    This  matter  is  yet  unsettled. 

The  bridge  has  been  in  course  of  reconstruction  in  accordance  with  the 
approved  project  which  contemplated  that  an  iron  bridge  having  a  clear 
width  of  roadway  of  24  feet,  with  two  sidewalks  each  0  feet  wide  in 
the  clear,  be  substituted  for  the  old  wooden  superstructure  which  had 
become  unsafe  for  travel.  The  new  bridge  was  opened  for  public  use  on 
3Iarch  3,  1888.  The  contract  for  the  reconstruction  of  the  bridge 
proper  was  completed  May  5, 1888.  For  several  reasons,  the  principal 
of  which  was  want  of  efficient  management  on  the  part  of  the  con- 
tracior,  this  part  of  the  work  has  taken  a  longer  time  than  was  thought 
necessary,  though  every  effort  was  made  on  behalf  of  the  United  States 
to  hasten  its  completion.  There  remains  some  work  to  be  done  on  the 
approaches.  This  is  in  progress,  under  contract,  and  will  be  completed 
in  the  near  future. 

July  1,  18S7,  amount  available $122, 712. 37 

Julv  1,  l'!r88,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $98,262.66 

July  1,  1888,  outstanding  liabilities 9,210.10 

July  1,  1888,  amount  covered  by  existing  contracts 4, 110. 75 

111,583.51 


July  1,  1888,  balance  available 11,128.86 

(See  Appendix  J  2.) 

3.  Bridge  across  the  Easirrn  Branch  of  the  Potomac  Rive^\  District  of 
Columbia, — Tiiis  work   was  juulioiized   l»y  act  of  Congivss  npproved 
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February  23,  1887,  which  appropriated  $110,000  for  the  construction  of 
a  substantial  wooden,  iron,  or  masonry  bridge,  and  provided  that  sur- 
veys be  made  to  determine  the  length,  width,  and  height  thereof.  The 
officer  in  charge  made  a  report  upon  the  survey,  which  was  referred  to 
a  Board  of  Engineer  Officers,  which  concurred  in  his  recommendations 
that  the  direction  of  the  bridge  be  a  line  forming  an  angle  about  six 
degrees  to  the  southward  of  the  line  of  Pennsylvania  avenue  extended, 
and  that  the  width  be  not  less  than  32  feet,  and  the  height  of  roadway 
35  feet  above  low  tide. 

Bids  were  invited  for  a  bridge  possessing  the  above  features,  and  a 
contract  was  made  for  the  completion  of  the  entire  structure,  including 
approaches,  for  a  total  price  of  $105,000. 

Some  time  was  lost  in  acquiring  title  to  the  site  of  the  eastern  ap- 
proach, and  some  by  reason  of  unfavorable  weather,  which  hindered  out- 
door operations,  but  the  chief  cause  of  delay  is  a  controversy  with  the 
Baltimore  and  Potomac  Eailroad  Company,  whose  tracks  are  to  be 
spanned  by  the  westerly  end  of  the  bridge. 

Congress  by  act  approved  May  14,  1888,  made  an  additibnal  appro- 
priation of  $60,000  to  provide  for  modifying  the  jilans  so  as  to  best  ac- 
commodate traffic  over  and  under  the  bridge,  with  a  proviso  that  the 
Baltimore  and  Potomac  Kailroad  Companj'^  pay  their  just  and  fair  pro- 
iwrtion  of  the  cost  of  the  changes  at  the  west  end. 

A  conference  has  been  had  lor  the  purpose  of  adjusting  the  matter, 
but  no  agreement  has  been  arrived  at.  Changes  acceptable  to  the  Gov- 
ernment are  re^carded  as  too  costly  by  the  railroad  company,  while 
those  meeting  the  wishes  of  the  company,  in  regard  to  cost,  do  not  pro- 
vide for  a  construction  acceptable  to  the  Government. 

Jnlyl,  1867,  amount  available $109,578.30 

AmouDt  appropriated  by  act  of  May  14,  1B88 60,000.00 

1(39,578.30 
Jaly  1, 1838,  amount  expended  daring  fiscal  year,  exclusivo  of 

liabilities  outstanding  July  1,  1887 110, 713.  70 

Jaly  1,  18p8,  outstanding  liabilities 8,Go9.71 

July  1,  1838,  amount  covered  by  existing  contracts 89, 030. 15 

108,423.50 

Julyl,  1889,  balance  available 61,154.74 

(See  Appendix  J  3.) 

4.  Wharf  at  Fort  Monroe^  Virginia, — ^The  act  providing  tor  the  sundry 
eivU  expenses  of  the  Government  for  the  fiscal  year  ending  Jwwq  30, 
1887,  appropriated  $100,000  for  the  construction  of  a  new  wharf  and 
improvements  to  the  roadway  leading  thereto,  on  the  Government  res- 
ervation at  Fortress  Monroe.  The  selection  of  the  most  suitable  site, 
and  also  of  the  plan  and  selection  of  the  most  suitable  material  for  its 
constructton,  was  referred  to  a  Board  consisting  of  Col.  J.  C.  Tidball, 
First  Artillery,  Lieut.  Col.  J.  G.  Chandler,  Deputy  Quartermaster-Gen- 
eral, and  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers,  whose  recommen- 
dations were  approved  by  the  Secretary  of  War,  and  the  work  placed* 
in  charge  of  Lieutenant-Colonel  Hains. 

After  some  modifications  of  the  plan,  to  reduce  its  cost,  a  contract 
was  entered  into  for  the  work,  and  at  the  close  of  the  fiscal  year  the 
greater  jjart  of  the  material  had  been  prepared  by  the  contractor  and 
was  being  delivered  at  the  site  of  the  work. 

(See  Appendix  J  5.) 

5.  Surret/  oftlie  Jamen  Greek  Canal,  emptying  into  Ancwostia  River, in  the 
ci^l/o/  Washington. — By  direction  of  the  Secretary  of  War,  Lieutenant- 
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Colonel  Hains  was  directed  to  assume  charge  of  the  surveys  and  the 
preparation  of  plans  and  estimates  for  improving  the  low  lands  in  the 
immediate  vicinity  of  the  Washington  Barracks  with  a  view  to  improv- 
ing the  sanitary  condition  of  that  post,  the  funds  required  for  this 
purpose  being  provided  by  the  Quartermaster-General's  Department. 

The  report  submitted  of  the  results  of  this  survey  contains  two  plans 
of  improvement  suggested  by  Lieutenant-Colonel  Bains,  the  details  of 
which  will  be  found  in  Appendix  J  6. 

IMPR0VB:MENT  of  PATUXBNT  river  and  of  the  HARBORS  AT  BRE- 
TON BAY  AND  SAINT  JEROME'S  CREEK,  MARYLAND— OF  THE  CHAN- 
NEL AT  MOUNT  VERNON— OF  RAPPAHANNOCK  RIVER,  AND  YORK 
RIVER,  VIRGINIA— OF  TRIBUTARIES  OF  THE  LOWER  POTOMAC,  AND 
OP  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Agent ;  Supervis- 
ing Engineer,  Col.  W.  P.  Oraighill,  Corps  of  Engineers. 

1.  Channel  at  Mount  Vernon,  Virginia. — Previous  to  the  commence- 
ment of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  water 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  and  the  main 
channel  of  the  Potomac  River,  a  distance  of  1,900  feet.  The  present 
project,  adopted  in  1879,  is  to  excavate  a  channel  from  deep  water  of 
the  Potomac  River  to  the  wharf  at  Mount  Vernon,  which  shall  have, 
when  completed,  a  width  of  150  feet,  and  a  navigable  depth  of  from  6 
to  7  feet  at  low  water,  with  a  turning-basin  at  the  wharf. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  is  $8,500. 

A  channel  was  secured  145  feet  wide,  with  a  depth  varying  from  7  to 
9  feet,  from  the  Potomac  Channel  to  the  wharf,  and  a  circular  turning- 
basin  at  the  wharf,  of  the  same  depth,  with  a  radius  of  150  feet.  No 
work  has  been  done  since  1881  and  no  examination  has  been  made 
since  that  date,  but  a  steamer  drawing  4^  feet  finds  great  difficulty  in 
making  a  turn  at  the  pier. 

On  the  recomn^endation  of  the  superintendent  of  Mount  Vernon  it  is 
proposed,  in  the  report  of  1888,  to  increase  the  width  to  200  feet  and 
the  depth  to  from  9  to  10  feet  at  low  water,  with  a  turning- basin  of  200 
feet  radius.  This  modification  is  necessary  to  meet  the  requirements 
of  trade  during  the  period  of  low  water,  and  will  increase  the  estimate 
$2,500,  making  a  total  due  on  estimate  of  $8,500. 

The  engineer  in  charge  believes  that  $8,500  will  be  necessar/  for 
widening  the  channel,  enlarging  the  turning-basin,  and  removing  the 
silt  which  has  been  deposited  in  the  cut;  that  this  sum  will  complete 
the  improvement  required  by  the  present  needs  of  navigation,  and  can 
be  economically  expended  in  the  year  ending  June  30, 1^90. 

Amount  appropriated  by  act  of  August  11, 1888 ^6,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 50«>.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  1.) 

2.  Neabaco  Creek^  Virginia, — ^The  obstruction  to  navigation  in  this 
stream  consists  of  a  wide  flat  at  the  mouth,  about  1^  miles  in  length, 
over  which  but  2^  feet  could  be  carried  at  low  water,  and  several  short 
bars  in  the  upper  part  of  the  creek  where  the  channel  is  narrow  and  tor- 
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tnoas.  The  present  project  was  adopted  in  1881 ,  and  contemplated  the 
excavation  of  a  channel  through  the  bars,  100  feet  wide  and  7  feet  deep 
at  low  water,  from  the  Potomac  River  to  Atkinson's  Upper  Landing 
(iacluding  a  channel  to  Atkinson's  Lower  Landing  and  Willis's  Wharf), 
a  distance  of  about  14,800  feet. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
188S,  is  •5,000.  When  work  ceased  in  1882  the  channel  was  50  feet 
wide  and  from  4  to  5  feet  deep  at  low  water  from  the  Potomac  Blver  to 
a  point  1,800  feet  above  WUlis's  Wharf. 

S  Amount  (estimated)  required  for  oompletion  of  existing  projeot |20, 000. 00 
Sabmitt€)d  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  ld66  and  ISbT. 

(See  Appendix  K  2.) 

3.  Breton  Bay^  Leonardtown^  ifarytend.— The  harbor  of  Leonardtown, 
at  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  the 
present  improvement,  had  a  least  depth  of  6  feet  at  low  water,  which 
was  insufficient  for  the  passage  of  steamers  to  and  from  the  Leonard- 
town  Wharf.  The  bar  which  extended  to  the  9-foot  curve  in  the  bay 
was  about  1  mile  in  length. 

The  present  project  for  the  improvement,  adopted  in  1878  and  modi- 
fied in  1886,  is  to  excavate  a  channel  with  a  width  of  200  feet  for  a  dis- 
tance of  1 J  miles,  and  to  enlarge  the  turning-basin  to  a  breadth  of  400 
feet  and  a  length  of  800  feet.  The  depth  is  to  be  not  less  than  10  feet 
at  low  water. 

T7p  to  June  30, 1888,  $29,173.96  have  been  expended.  A  basin  has 
been  secured  645  feet  long  by  370  feet  wide,  narrowing  to  a  width  of 
loO  feet  in  335  feet ;  and  a  channel  150  feet  wide  for  a  distance  of  1,870 
feet,  and  185  feet  wide  for  a  further  distance  of  1,420  feet.  The  depths 
vary  from  8.6  to  13.3  feet  at  low  water. 

ulyl,  1887,  amonnt  available 1992.37 

Jaly  1, 1888,  amount  expended  daring  fiscal  year,  exclusire  of  liabilities 
outsUnding  July  1, 1887 666.3S 

Jnly  1, 1888,  balance  available 1 *     326.04 

Amount  appropriated  by  act  of  August  11, 1888 3,000.00 

Amoiint  available  for  fiscal  year  ending  June  30,  1889 3, 326. 04 

r Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 1890    10, 000. 00 
)  Submitted  in  compuauce  with  requirements  of  sections  2  of  river  and 
I    harbor  acta  of  1866  and  1857. 

(See  Appendix  E  3.) 

L  Nomini  Creek,  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  8J  miles  below  Washington.  Navigation  was  obstructed 
by  a  bar  of  sand  and  oyster-shells  at  its  mouth,  over  which  but  3  feet 
eoDld  be  carried  at  low  water,  and  the  approach  to  the  bar  was  further 
obstructed  by  the  cross-tide  and  an  exceedingly  rapid  current.  The 
length  of  the  bar  from  the  9-foot  curve  in  the  river  to  the  9-foot  curve 
in  Xomini  Creek  is  5,700.  After  passing  the  bar  8}  feet  can  be  carried 
to  Nomini  Ferry,  3  miles  above  the  mouth. 

The  project,  modified  in  18S5,  is  to  cut  a  channel  with  a  width  of  200 
feet,  and  also  to  dredge  a  training-channel  and  to  sink  a  mattress  for 
the  purpose  of  diverting  the  cross  current.  The  depth  should  be  not 
less  than  10  feet  at  low  water.  The  amount  estimated  in  1885  for  this 
purpose  was  $30,000. 
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Thelaodin^s  in  Nomini  Creek  are  the  most  important  of  those  maile 
by  the  Baltimore  -and  Potomac  River  boats.  Pilots  find  great  difficulty 
in  navigating  the  channel,  and  from  their  representations  it  is  believed 
that  the  unfinished  cut  has  filled  from  30  to  40  per  cent,  since  the  date 
of  the  last  dredging.  It  will,  in  consequence,  be  necessary  to  increase 
the  estimate  from  $30,000  to  $40,000,  and  this  increase  is  recommended. 

The  amount  expended  to  June  30,  1888,  is  $32,500,  which  resulted  in 
securing  a  channel  100  feet  wide  and  9  feet  deep  from  the  9-foot  curve 
in  the  bay  to  White  Oak  Point,  a  distance  of  4,400  feet. 

No  work  has  been  done  since  1882,  and  unless  the  channel  is  shortly 
redredged  this  creek  must  be  closed  to  steamers. 

Amount  appropriated  by  act  of  August  11,  1H88 $5, 000. 00 

{Amouut  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uneliO,  IS'JO    10,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Harbor  at  entrance  of  Saint  Jerome^s  Creek,  Maryland. — The  outer 
bar  in  the  bay  has  a  length  of  2,193  feet  from  the  9foot  curve  in  the 
bay  to  Oarsey's  Point,  in  the  creek.  The  least  depth  of  water  on  it  be- 
fore improvement  was  2.8  feet.  The  average  depth  in  the  channels  to 
the  ponds  used  by  the  Fish  Commission  for  hatching  oysters  was  one- 
half  foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fish 
Commission  is  3,742  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  contemplated  dredging  a  channel  100  feet  wide  and  9  feet  deep  at 
low  water  through  the  outer  bar  at  the  mouth  of  the  creek ;  and  a  chan- 
nel 40  feet  wide  and  6  feet  deep  through  the  south  prong  of  the  creek, 
the  material  therefrom  to  be  thrown  up  in  a  dike  so  as  to  form  a  pond 
for  the  purposes  of  the  United  States  Fish  Commission.  The  channel 
through  the  outer  bar  was  made  navigable  and  the  ponds  were  formed. 
The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  This  har- 
bor is  situated  at  a  desirable  point  for  a  refuge  for  oyster-boats. 

Up  to  June  30,  1888,  $25,138.60  were  expended. 

July  1,  1887,  amonnt  available $1,770.00 

Jnly  1,  18ft8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1«87 408.60 

July  1,  1888,  balance  available 1,361.40 

{Amount  (estimated)  required  for  completion  of  existing  project 26, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    18, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  5.) 

6.  Patuxent  Biver,  Maryland,  from  Benedict  to  HilVs  Landing, — To 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1886,  a  preliminary  examination  was  made,  and  a  survey  of  parts  of  the 
Patuxent  River  between  the  points  designated. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
February  14, 1888,  and  printed  as  House  Ex.  Doc.  No.  162,  Fiftieth  Con- 
gress, first  session. 

The  pi'oposed  improvement  to  consist  of  dredging  a  cut  200  feet  wide 
and  from  12  to  13  feet  in  depth,  which  will  give,  when  completed,  a 
channel  of  about  100  feet  wide  at  low  water,  and  12J  feet  in  depth. 
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The  estimated  cost  for  the  two  bars  being  aboat  $80,000. 

The  river  and  harbor  act  of  August  11,  1888  contains  an  appropria- 
tion of  $5,000  for  this  improvement,  and  a  farther  sam  of  $10,000  may 
be  profitably  expended  in  continuing  it  daring  the  fiscal  year  ending 
June  30,  1890. 

Amoant  appropriated  by  act  of  Augaet  11,  1888 |5,000.00 

(Amouut  (estimated)  required  for  completion  of  existing  project 75, 000. 00 
Aoionnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    10, 000. 00 
Submitted  in  compliance  with  reqairements  of -sections  '4  of  river  and 
harbor  acts  of  1866  and  1867. 

7.  Bappahannoclc  River,  Virginia. — The  distance  from  Fredericks- 
burgh  to  the  mouth  of  the  river  is  106.J  railes.  The  present  project  for 
the  improvement  of  this  river  was  adopted  in  1871  and  modified  in  1879, 
the  object  being  to  provide  a  channel  150  feet  wide  and  10  feet  deep 
through  the  bar  at  Fredericksburgh ;  channels  100  feet  wide  and  10  feet 
deep  through  the  bars  between  Fredericksburgh  and  Port  Koyal ;  and 
channels  200  feet  wide  and  15  feet  deep  through  two  bars  between  Port 
Roval  and  Tappahanuock,  where  a  larger  class  of  vessels  must  be  pro- 
vided for.  Between  March  3,  1871,  and  June  30,  1879,  $90,500  were 
exi)ended  on  the  first  project. 

The  amount  expended  on  the  present  project  from  June  14, 1880,  to 
June  30,  1887,  is  $81,278.70,  and  during  the  iiscal  year  ending  June  30, 
1888,  $15,363.68,  including  outstanding  liabilities,  were  expended,  mak- 
ing a  total  to  June  30, 1888,  of  $06,642.44.  This  amouut  has  been  ex- 
pended in  dredging,  in  the  construction  and  repair  of  longitudinal  and 
spur-dikeSy  in  planting  locusts  and  willows,  and  in  the  blasting  and 
removal  of  rock. .  It  has  secured  navigable  channels  at  Fredericksburgh, 
Pollocks,  Bernard's,  Pratt's,  Spottswood,  Castle  Ferry,  and  Farley  Vale 
bars,  extending  over  a  distance  of  12.6  miles.  Between  Fredericksburgh 
and  Farley  Vale  the  least  depth  on  June  30, 1888,  was  8  feet  at  low 
water,  and  the  width  about  100  feet.  Below  Farley  Vale  steamers  have 
less  difficulty  in  navigating  the  river. 

Jnly  1, 1887,  amount  available $15,721.24 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $15,362.01 

July  1.1888, outstanding  liabilities 1.67 

15,363.68 

July  1, 1888,  balance  available 357.56 

Amount  appropriated  by  act  of  August  11,1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15, 357. 56 

(Amount  (estimated)  required  for  completion  of  existing  project 179, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  H  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  6.) 

8.  Totusky  River^  Virginia. — ^Theohstructions  to  the  navigation  of  this 
river  consisted  of  two  bars ;  one  at  its  mouth,  which  forms  a  part  of 
the  wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel 
of  the  Rappahannock,  having  a  lea^t  depth  of  4j^  feet,  and  the  other, 
about  2J  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  rul- 
ing depth  of  3  feet. 

Ten  thousand  dollars  were  appropriated  up  to  August  2,  1882.  This 
Bam  has  been  expended  in  building  and  repairing  a  longitudinal  dike 
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2,117  feet  in  length,  the  effect  of  which  has  been  to  scour  out  the  chan- 
nel to  a  depth  of  3^  feet  at  low  water. 

July  1,1887,  amount  available $400.82 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  ezclueive  of  liabilities 

outstanding  July  1,  1887 400.82 

(  Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  7.) 

9.  Urbana  CreeJcj  Virginia. — ^Prior  to  the  commencement  of  this  im- 
provement the  navigation  was  obstructed  by  a  bar  at  the  mouth  over 
which  but  6  feet  of  water  could  be  carried. 

The  present  project  was  adopted  in  1879,  the  object  being  (o  excavate 
a  channel  through  the  bar  150  feet  wide  and  10  feet  deep  at  low  water. 

The  amount  expended  to  June  30,  1888,  is  $15,500. 

The  expenditure  resulted  in  securing  a  channel  of  10  feet  in  depth  at 
low  water  and  of  120  feet  in  width  at  the  narrowest  part  through  the 
outer  bars.  A  turning-basin  200  feet  wide,  300  feet  long,  and  10  feet 
deep  has  been  made  at  the  wharf,  and  also  a  channel  of  approach  within 
the  creek  1,090  feet  long,  80  feet  wide,  and  10  feet  deep  at  low  water. 

Amount  (estimated)  required  for  completion  of  existing  project '. .     |7, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  oi*  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  8.) 

10.  Mattaponi  River ^  Virginia. — This  stream  is  navigable  for  56  miles. 
Previous  to  the  commencement  of  the  improvement  the  river  was  ob- 
structed by  numerous  bars  and  by  snags,  wrecks,  and  overhanging  trees. 
The  object  of  the  improvement  adopted  in  1880  was  to  provide  a  chan- 
nel 40  feet  wide  and  5^  feet  deep  at  low  water  by  the  removal  of  snags, 
drift-logs,  wrecks,  and  overhanging  trees,  and  by  dredging  through  the 
bars.  The  channel  through  Bobinson  and  Latan6^s  bars  will  have  a 
width  of  40  feet  at  bottom  and  a  depth  of  6  feet  at  low  water.  The 
amount  expended  to  June  30, 1887,  is  $7,201.32,  and  during  the  year 
ending  June  30,  1888,  $5,981.98  have  been  expended,  making  a  total  to 
June  30, 1888,  of  $13,183.30.  This  sum  was  expended  in  snagging  oper- 
ations and  the  removal  of  wrecks,  logs,  and  overhanging  trees  for  a 
length  of  river  of  about  34  miles  and  in  building  a  dike  at  Bobinson's 
Bar. 

July  1,  1887,  amount  available $6,098.68 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,980.09 

July  1,  1888,  outstanding  liabilities 1.89 

5,981.98 

July  1, 1888,  balance  available 116.70 

Amount  appropriated  by  act  of  August  11,  1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 3, 116. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1 890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  9.) 

11.  PamunJcy  River ^  ytrpinut.— The  present  project  was  adopted  in 
1880,  the  object  being  to  provide  a  channel  40  feet  wide  and  from  3  to  6 
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f('et  deep  from  Ilanovertown  to  New  Castle  Ferry,  adistance  of  9  miles, 
and  11 10  feet  wide  and  7  feet  deep  at  low  water  on  two  of  the  lower  bars. 
Tbe  total  expenditure  to  Jane  30, 1887,  is  $6,457.47,  and  during  the 
tiscal  year  ending  June  34),  1888,  $5,943.50  have  been  expended,  mak- 
iug  a  total  to  June  30, 1888,  of  $12,400.97.  This  sum  was  expended  in 
the  removal  of  snags,  wrecks,  logs,  and  overhanging  trees  from  16^ 
miles  of  the  river  and  in  building  dikes  at  Skidmore  and  Spring  bars. 

July  1,11887,  amoant  available (6,042.53 

Jalyl,  1888,  amount  ezi>ended  during  fiscal  year,  exclaaive  of  liabities 
OQtBtanding  Jnly  1,1887 6,d43. 50 

July  1, 1888,  balance  available 99.03 

Amoantappropriatedby  actof  Aagost  11, 1888 3,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1889 3,099.03 

iAmonn  t  (estimated )  leqaired  for  completion  of  existing  project 13, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     8, 000. 00 
Submitted  in  compliance  with  reqairments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  appendix  K 10.) 

12.  Torh  Eiver^  Yirginia. — The  navigation  of  the  river  prior  to  the 
commencement  of  the  present  improvement  was  obstructed  by  a  bar  at 
the  month  of  Potopotank  Greek,  having  a  least  depth  of  19  feet  at  low 
water:  and  a  bar  about  8^  miles  above  at  West  Point,  Ya.,  having  a 
least  depth  of  14  feet. 

The  present  project  was  adopted  in  1880,  the  object  being  to  provide 
a  channel  22  feet  deep  at  low  water,  and  400  feet  wide  through  the 
bars ;  and  also  a  basin  of  the  same  depth,  connecting  with  the  channel 
above  the  wharves. 

The  first  appropriation  ($10,000),  made  June  14, 1880,  was  applied  to 
tiie  improvement  of  Potopotank  Bar,  through  which  a  channel  105  feet 
wide  and  22  feet  deep  was  made  by  dredging.  The  appropriations  since 
1880  have  been  applied  to  dredging  a  channel  below  West  Point. 

The  amount  expended  up  to  June  30,  1888,  is  $95,348.62.  The  ex- 
penditures at  West  Point  have  resulted  in  giving  a  channel  190  feet 
wide  for  a  distance  of  750  feet;  230  feet  wide  fdr  a  distance  of  2,060 
feet;  190  feet  wide  for  a  distance  of  6,290  feet :  180  feet  wide  for  a  dis- 
tance of  1,200  feet,  and  100  feet  wide  for  a  distance  of  1,000  feet,  all 
distances  being  stated  successively  and  in  a  descending  order.  The 
depth  in  the  channel  varies  from  17.8  to  25.6  feet  at  low  water. 

The  width,  when  the  channel  is  completed,  will  be  400  feet,  and  the 
depth  at  low  water  will  be  22  feet,  which  dimensions  will  be  necessary 
for  vessels  beating  up  to  West  Point. 

Julyl,  1887.  amonntavailahle $3,656.28 

July  1, 1888,  amount  expended  daring  fiacal  year,  exolnsive  of  liabilities 
outetanding  July  1, 1887 254.90 

Julyl,  1888,  balance  available 3,401.38 

Amount  appropriated  by  act  of  August  11, 1888 30,000.00 

Amount  avaHahlefor  fiscal  year  ending  June  30, 1889 1...    33,401. 38 

! Amount  (estimated)  required  for  completion  of  existing  project 127, 250. 00 
Amount  tb  at  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1690    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K 11.) 
BNG88 8 
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13.  Chickahominy  River j  Virginia. — The  present  project  was  adopted 
in  1878,  the  object  being  to  dredge  channels  from  100  to  150  feet  wide 
through  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  to  a  depth  of  not 
less  than  8  feet  at  low  water.  The  whole  of  the  appropriations,  amoant- 
ing  to  $19,000,  have  been  expended. 

On  Jane  30, 1887,  the  bars  at  Windsor  Shades  and  Old  Fort  had  a 
depth  of  from  8  to  9  feet  and  a  width  of  about  75  feet.  At  Binn's  Bar 
the  depth  was  between  7^  and  8^  feet,  and  the  width  abont  160  feet. 
The  channel  through  the  bar  at  tho  mouth  had  a  width  of  about  200 
feet  and  a  depth  of  from  14  to  15  feet.  The  depths  given  refer  to  low 
water.  The  length  of  the  cut  through  the  bar  at  the  month  of  the 
river  is  1,700  feet. 

For  the  completion  of  the  project  for  the  improvement  of  the  upper 
part  of  the  river,  and  for  re-examinations  of  the  old  bars  and  the  new 
ones  which  have  formed  since  the  commencement  of  the  work,  $10,000 
are  required* 
Amount  appropriated  by  act  of  Angnst  11,1888 $2,500.00 

{Axnoimt  (estimated)  required  for  completion  of  existing  project 7, 500 .  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1890  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  12.) 

14.  Staunton  River,  Virginia. — ^The  project  for  the  improvement  of 
this  river  between  Brook  Neal  and  Randolph  Station,  31  miles  below, 
on  the  Richmond  and  Danville  Railroad,  was  adopted  in  1870,  the  ob- 
ject being  to  secure  a  navigable  channel,  not  less  than  35  feet  wide  and 
2  feet  deep  ut  low  water,  through  the  varions  ledges  And  sand -barn, 
which  obstruct  navigation. 

The  amount  expended  to  June  30, 1887,  is  $29,006.67^  and  during  the 
fiscal  year  ending  June  30, 1888,  $3,105.33  have  been  expended,  m&ing 
a  total  to  June  30, 1888,  of  $32,112.00. 

About  29J  miles  of  the  river  have  been  opened  for  navigation  by 
small  steamers. 

The  project  for  the  improvement  of  the  part  of  the  river  between  Pig 
River  and  Brook  Kea>  was  adopted  in  1882,  the  object  being  to  secure  a 
navigable  channel  for  bateaux,  not  less  than  14  feet  wide  and  from  1^ 
to  2  feet  deep  at  low  water,  with  a  slope  of  water-surface  at  rapids  not 
greater  than  10  feet  to  the  mile. 

The  amount  expended  to  June  30, 1887,  is  $3,606.77,  and  during  the 
fiscal  year  ending  June  30,  1888,  $2,966.27,  including  outstanding  lia- 
bilitieer,  were  expended,  making  a  total  to  June  30, 1888,  of  $6,573.04. 
This  expenditure  resulted  in  opening  a  channel  from  the  railroad  bridge 
to  a  distance  of  18^  miles  above. 

July  1,  1887,  amount  available - $6,886.56 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1887 t6|068.60 

July  1,  1888,  outstanding  liabilities 3.00 

6,071.60 

July  1,  1888,  balance  available 814.96 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 814. 96 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  Juno  30, 1890    20,000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  13,) 
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15.  Dan  Biver^  between  Madison^  N'orth  CaroHna,  and  DanviUcj  Vir- 
ginia.— ^The  object  of  the  first  project  for  this  improvement,  adopted  in 
1880,  was  to  provide  a  channel  for  navigation  not  less  than  35  feet  wide, 
bajb  it  was  afterwards  modified  to  a  channel  of  not  less  than  IG  feet 
wide  and  2  feet  deep  in  the  rapids  at  low  water.  The  amount  expended 
to  June  30, 1887,  is  $36,789.92,  and  during  the  fiscal  year  ending  June 
30, 1888,  $13,298.89,  including  outstanding  liabilities,  were  expended, 
making  a  total  to  June  30, 1888,  of  $50,088.81.  This  expenditure  has 
resulted  in  the  excavation  of  rock  from  the  channel  between  Madison 
and  Danville  and  in  building  crib-dams  at  Slink's  Shoals.  The  amount 
due  on  estimate  will  be  expended  in  building  dams  at  the  falls  of  great- 
est descent,  in  excavating  gravel-bars,  and  in  rock  excavation  below 
Eagle  Falls. 

July  1,  1887,  amount  available .-. $13,710,08 

July  1,  1888,  amount  expended  dnring  fiscal  year,  oxclasive  of 

liabilities  outstanding  July  1,'1887 $12,558.96 

Julyl,  1888,  outstanding  liabilities '     r39.93 

13,298.89 

July  1,  1888,  balance  available 1 ,  411.19 

(  Amount  (estimated)  required  for  completion  of  existing  project 7,  OCO.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  K 14.) 

16.  Roanoke  River j  North  Carolina, — The  first  project  for  the  improve- 
ment of  this  river  was  made  in  1871,  the  object  being  to  improve  navi- 
gation by  the  removal  of  rocks  near  Weldon  and  Halifax,  and  all  wrecks, 
snags,  aiid  overhanging  trees  at  various  other  points ;  and  to  dredge 
channels  through  the  numerous  bars  and  shoals.  A  part  only  of  this 
project  was  adopted. 

The  appropriation  of  $5,000,  made  August  2,  1882,  was  expended  in 
repairing  two  dikes  at  Indian  Highland  Bar.  A  survey  was  also  made 
to  ascertain  the  changes  which  had  taken  place  since  1871. 

The  amount  expended  under  the  first  project  to  June  30, 1884,  was 
145,000,  and  was  chiefly  for  the  removal  of  wrecks  and  blockades,  and 
for  blsisting  rock  near  Weldon.  The  first  appropriation  under  the  pres- 
ent project  ($3,000,  made  July  5, 1884)  was  not  suflBcient  to  prosecute 
the  work  economically.  With  the  $20,000  appropriated  August  5, 1886, 
it  was  applied  to  building  and  operating  a  steam-plant.  Coshake  Creek 
for  its  whole  length,  IJ  miles,  and  the  Thoroughfare,  a  distance  of  2 
miles,  were  cleared  of  obstructions;  10.5  miles  of  the  river. chauDcl 
were  wholly  cleared,  and  10.8  miles  partially  cleared  of  obstructions. 
In  all,  about  25  miles  of  channel  were  improved. 

The  appropriations  for  the  present  project  to  June  30, 1888,  amount  to 
$23,000.  Of  this  sum,  $8,97^.34  were  expended  to  June  30,  1887  ;  and 
daring  the  year  ending  June  30,  1888,  $11,457.38,  including  outstand- 
ing liabilities,  were  expended,  making  a  total  to  June  30,  1888,  of 
$20,435.72. 

Jolyl,  1887,  amount  avaUable 814,021.66 

July  1,  1888,  ainoant  expended  daring  fiscal  year,  exclasive  o^ 

Habilides  outstanding  July  1,  1887 $11,364.65 

Jnly  1,  1888,  outstanding  liabilities 92.73 

11,457.38 

Joly  1, 1888,  balance  available 2,564.28 

Amount  appropriated  by  act  of  August  11,  1888  .- 40.000. 00 

Amoont  ayailable  for  fiscal  year  ending  June  30, 1889 42, 564. 28 
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{Amoant  (estimated)  required  for  completion  of  existing  project $100,  OfK).  CO 
Amoant  tbat  can  be  proiicably  expended  in  liscal  year  end  in  g  J  n  no  30, 1890    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  m66  and  18(37. 

(See  Appendix  K  15) 

17.  French  Broad  Biver^  North  Carolina. — The  first  project  for  the 
improvement  of  this  river  was  adopted  in  1878,  the  object  beinio:  to  se- 
care  a  channel  35  feet  wide  and  not  less  than  2^  feet  deep  at  low  water 
between  Brevard  and  Big  Buck  Shoals,  a  distance  of  31.6  miles. 

The  amoant  expended  to  June  30, 1882,  was  837,780.22,  with  the  fol- 
lowing results :  A  survey  of  the  river  between  Brevard  and  Big  Buck 
Shoals  ;  the  improvement  of  the  various  shoals  and  rapids  by  means  of 
rock  and  gravel  excavation,  and  the  construction  of  wing  dams  for  a 
distance  of  26  miles  below  Brevard. 

The  act  of  August  2, 1882,  appropriated  $5,000  for  improving  the 
river  "from  Smith's  Bridge  up."  A  survey  from  Smith's  Bridge  (near 
Asheville)  to  the  foot  of  Long  Shoal,  a  distance  of  12.09  miles,  was 
made  in  1882,  and  a  project  adopted  for  securing  a  channel  30  feet  wide 
and  not  less  than  2J  feet  deep  at  low  water  for  this  distance.  The  esti- 
mates amounted  to  $76,000.  In  the  fiscal  year  ended  June  30, 1884, 
this  part  of  the  river  was  improved  for  a  distance  of  4  J  miles  above  the 
bridge,  under  a  special  act  of  appropriation. 

The  amount  expended  to  June  30, 1888,  is  $43,000. 

{  Amount  (estimated)  required  for  completion  of  existing  project $7l>,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  IbKiG  and  1867. 

(See  Appendix  K  16.) 

18.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— ^The  wreck  of  the  schooner  Spray^  abandoned  by  her  owners  And 
beached  in  1885,  was  reported  on  April  14,  1887,  as  an  obstruction  to 
navigation.  The  usual  notice  of  thirty  days  to  persons  interested  was 
published,  and  proposals  were  opened  June  6, 1887. 

The  lowest  bidder  exceeded  the  amount  ($1,100)  allowed  by  the  Secre- 
tary of  War.  Authority  was  obtained  June  13, 1887,  and  in  July  of  the 
same  year,  for  the  sum  allotted,  the  wreck  was  removed  by  hired  labor 
with  the  steam-plant  belonging  to  the  Rappahannock  Kiver  improve- 
ment. 

Three  wrecks,  near  Ayletts,  in  the  Mattaponi  River,  Virginia,  were 
reported  on  February  23, 1888,  as  obstructions  to  navigation. 

The  usual  notice  of  thirty  days  to  persons  interested  was  published, 
and  proposals  were  opened  April  28, 1888.  Mr.  William  H.  French,  of 
Norfolk,  Va.,  was  the  lowest  bidder,  and  a  contract  was  made  with  him 
for  $1,800,  the  work  to  be  completed  by  August  9, 1888. 

The  work  of  removal  commenced  June  12,  1888,  and  was  completed 
according  to  the  specifications  during  the  month. 

(See  Appendix  K  17.) 

EXAMINATION  AND  SURVEY  FOR  IMPROVEMENT,  TO  COMPLY  WITH  RE- 
QUIREMENTS OP  THE  RIVER  AND  HARBOR  ACT  O^  AUGUST  5,  1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement,  Mr.  Abert  was  charged 
with  and  completed  the  following  survey',  the  results  of  which  were 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  ^o.  162,  Fiftieth 
Congress,  first  session. 

1.  Patuxent  River^  Maryland,  from  Benedict  to  HilVs  Landing* — (See 
also  Appendix  K  18.) 
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niPBOVEMENT   OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

Officer  ia  charge,  Oapt.  W.  H.  Bixly,  Corps  of  Engineers,  having  un- 
der his  immediate  orders  First  Lieut.  H.  Taylor,  Corps  of  Engineers. 
Supervising  engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Pamlico  and  Tar  rivers^  North  Carolina. — ^The  Pamlico  and  Tar 
rivers  are  different  portions  of  a  single  stream,  the  upper  portion  being 
called  the  Tar. 

When  placed  under  improvement  in  1876,  the  Pamlico  Eiver  had  an 
avaUable  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  near 
Washington.  The  Tar  River  had  during  eight  months  of  the  year  an 
available  depth  of  from  2  to  3  feet  for  49  miles  up  toTarborough,  its 
practical  limit  of  navigation.  The  channel  of  the  combined  stream  was 
almost  completely  obstructed  by  two  war  blockades,  and  by  floating 
and  sunken  stumps  and  logs,  and  by  overhanging  trees. 

The  original  project  of  1876  (for  the  Pamlico)  and  of  1879  (for  the  Tar), 
as  since  stightly  modified  and  continued  to  date,  proposed  to  secure 
a  clear  channel  9  feet  deep  at  low  water  up  to  Washington ;  thence  a 
channel  60  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further  to 
Greenville,  and  thence  a  channel  60  feet  wide  and  20  inches  deep,  26 
miles  farther  to  Tarborough.  The  final  total  cost  of  this  work  was  es- 
timated in  1887  to  be  t75,000.  These  estimates  have  since  been  in- 
creased to  $76,000.  The  total  amount  appropriated  up  to  June  30, 1888, 
is  858,000,  the  appropriation  for  the  two  rivers  being  consolidated  in 
1880. 

During  the  fiscal  year  ending  June  30, 1888,  $1,663.72,  including  out- 
standing liabilities,  was  spent  in  removing  dangerous  obstructions  from 
the  portion  of  the  river  from  5  miles  above  to  4  miles  below  Greenville, 
where  navigation  was  most  obstructed,  and  in  caring  for  property,  etc. 
All  work  in  the  field  was  stopped  in  September,  1887,  because  the  avail- 
able funds  were  no  longer  sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $57,776.33  has  been  spent  upon  this 
improvement  in  securing  a  good  channel  at  least  9  feet  deep  at  low 
water  and  at  least  108  feet  wide  from  Pamlico  Sound,  37  miles,  up  to 
Washington ;  thence  a  fair  channel  60  feet  wide  and  3  feet  deep  all  the 
year,  23  mUes,  to  Greenville,  and  thence  a  similar  channel  for  eight 
months  of  the  year,  26  miles,  to  Tarborough. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Jalyl,  1887,  amount  available $1,887,39 

July  1,  ld88,  amoont  expended  daring  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1887 '. $1,653. 39 

Jaly  1,  1888,  outstanding  liabilities 10. 33 

-. 1,663.72 

Julyl,  1888,  balance  avaHable '. 223.67 

Amoimt  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 223. 67 

{ Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  protitabiy  expended  in  fiscal  year  ending  June  30, 1890    8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1.) 

2.  CofUeninia  Creeky  North  Carolina. — When  placed  under  improve- 
ment in  1881  this  stream  had  a  depth  of  about  3  feet,  during  nine 
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months  of  the  year,  from  its  mouth  in  the  Neuse  upward  about  63  miles 
to  Stantonsburgh,  its  practical  limit  of  navigation ;  but  its  channel 
was  completely  blocked  at  all  stages  of  water  by  sunken  logs  and 
stumps,  and  by  floating  obstructions. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  safe  and  unobstructed  3  foot  navigation  over  this  distance  during  the 
high  water  season  of  about  nine  months.  The  final  total  cost  of  this 
work  was  estimated  in  1885  at  $75,000.  These  estimates  have  since 
been  increased  to  $77,500.  The  total  amount  appropriated  up  to  Juue, 
30, 1888,  is  $40,000. 

During  the  fiscal  year  ending  June  30, 1888,  $5,529.59,  including  out- 
standing liabilities,  was  spent  in  removing  dangerous  obstructions  over 
the  entire  length  of  the  improvement  (mainly  in  the  upper  portion  of 
the  river),  and  in  care  of  property,  etc.  All  work  in  the  field  was  stopped 
in  March,  1888,  because  the  available  funds  were  no  longer  sufficient  for 
advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $39,548.68  has  been  spent  in  securing 
a  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  its 
mouth  up  to  Snow  Hill,  and  a  roughly-cleared  3-foot  navigation  over 
32  miles  further  to  Stantonsburgh,  during  the  high-water  season.  In 
consequence  of  this  two  steamers  make  bi-weekly  trips  to  Snow  Hill 
during  nine  months  of  the  year,  and  flats  ply  between  Snow  Hill  and 
Stantonsburgh.  The  present  commerce  is  about  $800,000,  and  is  rap- 
idly increasing.  • 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Jalyl,  1887,  araonnt  available f5,980.91 

July  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 ^,518.32 

July  1,  1888,  outstanding  liabilities 11.27 

5.529.59 

July  1, 1888,  balance  available 451.32 

Amountappropriatedbyactof  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 ,.      5, 451. 32 

{Amount  (estimated)  required  for  completion  of  existing  project 32, 500. 00 
Amount  that  can  beprofitably  expended  va.  fiscal  yearending  J  nne  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  2.) 

3.  Trent  Biver^  North  Carolina, — When  placed  nnder  improvement  in 
1879  this  river  had  a C-foot  to  8foot  roughly-cleared  navigation  from 
its  mouth,  at  Kew  Berne,  up  21  miles  to  Pollocksville,  and  a  light- 
draught  navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollocks- 
ville the  bars,  snags,  and  trees  prevented  all  navigation,  except  occa- 
sionally by  small  flat-boats  during  high  freshets. 

The  original  projects  of  1879  to  1880,  as  continued  to  date,  assumed 
that  6  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  month 
21  miles  to  Pollocksville,  and  proposed  to  secure  a  thoroughly  cleared 
3-foot  navigation,  with  at  least  50  feet  channel  width  at  all  stages  of 
water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practical  limit  of 
steam-boat  navigation,  using  the  balance  of  the  funds  to  improve  the 
channel  from  its  mouth,  30  miles  upwards  to  Pollocksville  and  Quaker 
Bridge.  The  final  total  cost  of  this  work  was  estimated  in  1885  at 
•56,500.  These  estimates  have  been  increased  to  $59,000.  The  total 
amount  appropriated  up  to  June  30  is  $45,500. 
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During  the  fiscal  year  ending  June  30, 1888,  $673.25,  including  out- 
standing liabilities,  was  spent  in  removing  the  few  dangerous  obstruc- 
tions which  had  fallen  into  the  river  during  the  preceding  year,  and  in 
caring  for  property,  etc.  Work  in  the  field  was  carried  on  only  from 
October  20  to  December  9, 1887.  The  most  important  work  to  be  done 
waj9  that  of  dredging  and  blasting  at  Foy's  Flats.  Attempts  were  made 
all  during  the  year  to  hire  the  dredging  or  a  suitable  dredge^  but  the 
amount  of  funds  available  for  this  work  was  so  small  that  nothing  could 
be  obtained  at  any  advantageous  terms.  Consequently  further  work 
awaits  future  appropriations. 

Up  to  June  30, 1888,  a  total  of  $42,704.98  has  been  spent  in  all  upon 
this  improvement,  in  securing  a  moderately  well-cleared  6-foot  to  8-foot 
navigation  at  all  stages  (8  to  9  feet  atorflinary  stages)  from  New  Berne 
30  miles  up  to  Quaker  Bridge ;  and  thence  a  thoroughly-cleared  3-foot 
navigation  at  least  50  feet  wide  at  all  stagiss  13  miles  further  to  Trenton, 
and  an  excellent  turning-basin  at  Trenton.  In  consequence  of  this  im- 
provement, a  steam-boat  navigation  has  been  permanently  established 
over  the  entire  river  to  Trenton. 

The  proper  maintenance  of  the  improved  channel  may  cost  from  $1,000 
to  $2,000  per  year. 

July  1, 1887,  amoant  available $3,468.27 

Jaly  1, 1888,  amonut  expended  daring  fiscal  year,  exclasive  of 

liabUities  outstanding  July  1. 1887 $576.38 

July  1, 1888,  outstanding liabilitiea 96.87 

673.25 

July  1,  1888,  balance  avaUable 2,795.02 

Amonut  appropriated  by  act  of  Augast  11, 1888 5,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1889 7, 795. 02 

{Amount  (estimated)  required  for  completion  of  existing  project 8»  500. 00 

Amonnt  that  can  be  pron  tably  expended  in  fiscal  vear  ending  June  30, 1890  8, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  3.) 

4.  Netise  Rivera  North  Carolina. — When  placed  under  improvement 
in  1878  this  river  had  daring  nine  months  of  the  year  a  9-foot  depth  of 
channel  from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4-foot  depth 
50  miles  farther  to  Kinston,  thence  a  3-foot  depth  46  miles  farther  to 
Ooldsborough,  and  thence  a  2-foot  depth  62  miles  farther  to  Smithfield, 
this  channel  depth  being  reduced  during  the  low- water  season  to  8  feet 
at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithfleld.  Over  the 
whole  198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable. 

The  original  projects  of  1871  for  below  (xoldsborough,  and  of  1879  for 
above  Goldsborough,  contemplated  the  removal  of  the  war  blockades 
and  natural  obstructions  and  the  excavation  of  a  few  cut-ofis,  so  as  to 
get  4.5  feet  at  low  water  all  the  year  to  Goldsborough,  and  3  feet  during 
nine  months  to  Smithfield.  The  projects  of  1878, 1880,  and  1883,  as 
continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating, 
and  other  obstructions,  and  to  contract  the  channel- way  by  jetties,  so 
as  to  assure  during  the  entire  year  an  unobstructed  8-foot  navigation 
40  miles  up  to  New  Berne,  and  a  similar  4-foot,  navigation  50  miles 
farther  to  Kinston,  and  during  nine  months  of  the  year  a  3-foot  navi- 
gation 108  miles  farther  to  Smithfield.  The  final  total  cost  of  this  work 
was  estimated  in  1885  at  $370,000. 
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These  estimates  have  been  increased  to  $374,000.  The  total  amount 
appropriated  therefor  up  to  June  30, 1888,  is  $232,500. 

During  the  fiscal  year  ending  June  30, 1888,  $5,977.22,  including  out- 
standing liabilities,  was  spent  in  contracting  by  jetties  about  one-half 
mile  of  the  river  between  Kinston  and  New  Berne,  in  removing  danger- 
ous obstructions  from  59  miles  of  river  just  above  and  below  Kinston,  in 
rebuilding  plant,  and  in  caring  for  property,  etc. 

Up  to  June '30, 1888,  a  total  of  $226,017.60  has  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well-cleared  channel  over  the 
entire  length  of  the  river,  allowing  an  8-foot  navigation  40  miles  to 
Kew  Berne,  and  a  3-foot  navigation  50  miles  further  to  Kinston  all  the 
year;  also  a  fair  3-foot  navigation  46  miles  further  to  Goldsborough 
during  nine  months  per  year,  and  still  62  miles  further  to  Smithtield  six 
months  per  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

Jnly  1, 1887,  amount  available $12,459.62 

Jaly  1, 1888,  amount  expended  daring  fiacal  year,  exclative  of 

liabilities  outstanding  July  1, 1887 $5, 732. 32 

July  1, 1888,  outstanding  liabilities 244. 90 

July  1, 1388,  amount  covered  by  existing  contracts 1, 650. 00 

7,627.22 

July  1,1838,  balance  avaUable 4,832.40 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 19,632. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 126, 500. 00 
Amountthatcanbeprofitablyexpendedinfiscalyearendiug JuneSO,  1890    30,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  L  4.) 

5.  Inland  water-way  between  New  Berne  and  Beaufort,  North  Carolina. — 
The  inland  line  of  navigation  from  New  Berne  to' Beaufort  Harbor,  via 
Clubfoot,  Harlowe,  and  Newport  rivers,  was  established  by  the  State 
of  North  Carolina  about  1826,  and  was  used  thereafter  by  small  craft 
until  about  1856,  when  its  locks  broke  down  and  the  route  was  aban- 
doned. This  line,  about  42  miles  in  total  length,  extends  from  New 
Berne  about  23  miles  down  the  Neuse  Eivcr,  6miles  up  Clubfoot  River, 
3.21  miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down 
Harlowe  Eiver,  and  6  miles  through  Newport  River  to  Beaufort  Harbor. 
About  1880  the  line  was  reopened  by  the  New  Berne  and  Beaufort 
Canal  Company. 

When  placed  under  improvement  in  1885,  thisl'oute  allowed  the  pas- 
sage of  small  boats  of  15  feet  width  and  3  feet  draught,  but  the  com- 
merce was  practically  nothing. 

The  original  project  of  1883  reported  this  route  as  worthy  of  improve- 
ment, providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward,  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  by 
the  cost  of  a  tide-lock  and  the  canal  company's  franchise. 

A  modified  project  of  1884  for  the  expenditure  of  the  funds  then 
available,  as  continued  to  date,  proposed  to  widen  and  deepen  Harlowe 
Creek  so  as  to  secure  a  through  canal  of  5  feet  depth  at  mean  low  water, 
and  of  30  feet  bottom  width  from  the  mouth  of  Harlowe  Creek  upwards 
3.25  miles  to  its  head,  and  to  use  the  remaining  funds  upon  similar  works 
upon  Clubfoot  River.    The  total  final  cost  of  this  latter  project  (includ- 
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ing  also  the  coDtinuation  of  the  same  work  through  the  canal)  was  esti- 
mated in  1 886  at  $92,000.  The  total  amount  appropriated  therefor  up 
to  June  30, 1888,  is  $20,000. 

During  the  fiscal  year  ending  June  30, 1888,  $3,313.20,  including  out- 
standing liabilities,  was  spent  in  inspection  and  superintendence,  in 
care  of  property,  etc.,  and  in  widening  and  deepening  Harl^we  Greek 
to  the  proposed  dimensions  over  a  length  of  873  feet,  the  dredging  having 
been  done  under  contracts  still  in  force. 

Up  to  June  30, 1888,  a  total  of  $6,812.45  has  been  spent  in  all  upon 
this  improvement,  on  necessary  surveys,  in  the  removal  of  the  worst 
logs  and  stumps  in  the  existing  channel,  and  in  dredging  the  creek  to 
30  feet  width  and  6  feet  depth  at  low  water  over  a  length  of  873  feet, 
and  to  a  width  and  depth  through  the  entire  creek  sufficient  to  allow 
the  passage  of  small  sail-boats.  In  consequence  of  this,  several  hun- 
dred sail-boats  have  been  passed  through  the  canal,  and  the  commerce 
of  this  route,  now  about  $190,000,  is  rapidly  increasing.  If  the  improve- 
ment is  completed  it  will  be  of  much  value  as  a  connecting  link  between 
Pamlico  Sound  and  Beaufort  Harbor,  and  would  complete  an  otherwise 
already  existing  inland  navigation  from  the  Chesapeake  to  Beaufort, 
KG. 

After  the  proposed  channel  is  opened  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

July  1,  1887,  amoant  available 916,500.75 

July  1,  18B8,  amooDt  esx>ended  daring  fiscal  year,  exoloslve  of 

liabilities ontstanding  Jaly  1,  ld87 $2,743.87 

July  1, 1888,  oatstaDding  liabilities 569.33 

July  1,  1888,  amonnt  covered  by  existing  contracts 12, 667. 65 

15,980.85 

Jnly  1,1888,  balance  available 519.90 

Amount  appropriated  by  act  of  Angnst  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 15, 51 9. 90 

{Amoant  (estimated)  required  for  completion  of  existing  project 57, 000. 00 
AmoQut  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  5.) 

6.  Harbor  at  Beaufort^  North  Carolina. — This  harbor,  at  the  eastern 
terminus  of  the  Atlantic  and  North  Carolina  Railroad,  is  the  only  har- 
bor of  any  importance  between  Chesapeake  Bay  and  Wilmington,  JST, 
0.,  a  distance  of  over  300  miles. 

When  placed  under  improvement  in  1880  it  possessed  a  bar  entrance 
of  15.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  and  fall 
of  tide  of  3  feet  At  this  time,  however,  the  northern  entrance  was 
rapidly  deteriorating ;  its  width,  measured  from  Fort  Macon  Point  to 
Shackleford  Point,  having  increased  500  feet  between  the  years  1864 
and  1880,  and  900  feet  more  between  the  years  1880  and  1881,  and  its 
bar  having  rapidly  and  proportionally  shoaled.  From  the  bar  the  har- 
bor i>o88e6sed  a  channel  of  25  feet  depth  upwards  for  3.7  miles  to  the 
Atlantic  and  North  Carolina  Eailroad  Wharf  at  Morehead  City,  and  a 
branch  channel  of  9  feet  depth  lor  six-tenths  of  a  mile  up  to  Bulkhead 
Chanuel,  and  of  2  feet  minimum  depth  for  six-tenths  of  a  mile  further 
to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
wharfage  of  7  feet  depth  and  1,800  feet  length. 

The  projects  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 
to  secure  this  harbor  by  stopping  farther  erosion  of  the  sand-banks  at 
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Shackleford  PoiDt  and  Fort  Macon  Point,  and  thus  stopping  further 
deterioration  of  the  bar  entrance,  and  proposed  to  open  a  5-foot  chan- 
nel 100  feet  wide  to  Beaufort  City.  The  total  final  cost  of  this  work  was 
estimated  in  1887  at  $163,000.  The  total  amount  appropriated  therefor 
up  to  June  30, 1888,  is  $90,000. 

During  the  fiscal  year  ending  June  30,  1888,  $5,783.29,  including  out- 
standing, liabilities,  was  spent  in  strengthening  existing  jetties 'at 
Shackleford  Point  and  Fort  Macon  Point,  in  building  catchsand  fences 
at  Fort  Macon  Point,  in  minor  surveys,  and  in  care  of  property,  etc. 
All  work  in  the  field,  except  some  slight  necessary  repairs  to  the  main 
jetty  at  Shackleford  Point,  was  stopped  in  October,  1887,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $88,869.48  has  been  spent  in  all  upon 
this  improvement,  in  successfully  stopping  the  erosion  of  Shackleford 
Point  and  Fort  Macon  Point,  in  probably  arresting  the  shoaling  upon 
this  bar,  and  in  making  a  survey  of  the  present  condition  of  the  harboV 
entrance  preparatory  to  the  definite  location  of  future  works.  No 
special  improvement  of  commerce  nor  depth  of  water  was  thereby  ex- 
pected or  obtained,  but  the  retrograde  movement  has  been  in  general 
arrested,  the  old  shore-lines  have  commenced  to  reform  as  desire^l,  and 
the  former  good  condition  of  the  harbor  is  being  rapidly  re-established. 

The  improvement,  once  thoroughly  finished,  should  be  comparatively 
permanent. 

July  1,  1887,  amount  available ^,913.81 

July  1, 1868,  amount  expended  during  fiacal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $5,617.67 

July  1, 1888,  outstanding  liabilities 165.62 

5,783.29 

July  1, 1888,  balance  available 1,130.52 

Amount  appropriated  by  act  of  August  11, 1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 36, 130. 52 

{Amount  ^estimated )  required  for  completion  of  existing  project 38, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    38, 000. 00 
Submitted  in  compliance  with'  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  Inland  water-way  between  Beaufort  Sarior  and  New  River^  North 
Carolina, — When  placed  under  improvement  in  1886  there  was  a  channel 
18  inches  deep  at  low  water  from  Beaufort  to  the  town  of  S wansborough, 
on  White  Oak  River;  thence  a  3-foot  depth  at  mid-tide,  6  miles  further 
to  Bear  Inlet  and  Greek;  thence  a  6-inch  depth  at  low  water  11  miles 
further  to  New  River,  whence  boats  of  5  feet  draught  could  proceed  14 
miles  further  to  the  town  of  Jacksonville.  Its  commerce  was  then  about 
$200,000  per  year. 

The  onginal  project  of  1885,  as  continued  to  date,  recommended  the 
establishment  of  a  channel  of  at  least  3  feet  depth  at  low  water  from 
Beaufort  to  SWansborough.  The  total  final  cost  of  this  work  was  esti- 
mated in  1887  at  $50,C0O.  The  total  amount  appropriated  therefor  up 
to  June  30,  1888,  is  $10,000. 

During  the  fiscal  year  ending  June  30, 1888,  $6,265.94,  including  out- 
standing liabilities,  was  spent  in  inspection  and  superintendence,  in 
care  of  property,  etc.,  and  in  dredging  the  proposed  channel-way  to 
partial  width  and  depth  under  contracts  still  in  force. 

Up  to  June  30, 1888,  a  total  of  $6,676.51  has  been  spent  upon  this 
improvement  in  securing  a  channel- way  of  at  least  40  feet  width  and  of 
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3  feet  depth  at  low  water,  part  way  from  Beaufort  Harbor  to  Swan«- 
boroagh. 
The  improvement,  oace  tboroagbly  finitjhed,  should  be  comparatively 

permaDent. 

Jaly  1,  ia87,  amoant  available : $9,589.43 

July  1, 1868,  amoant  expended  daring  fiscal  year,  exolasive  of 

labilities  ontstanding  July  1,  1867 93,573.19 

Jaly  1, 1688,  oatetanding liabilities 2,692.75 

July  1, 188C5,  amoant  covered  by  existinff  contracts 2,595.97 

8,861.91 

July  1, 1888,  balance  available 727. 5'^ 

Amoant  appropriated  by  act  of  Aagust  11,  1888 5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 5, 727. 52 

f  Amoant  (estimated)  required  for  completion  of  ezistinff  project 35, 000. 00 
Amount  t  hat  can  be  protitobly  expended  in  fiscal  year  ending  June  30, 1890    35, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  7.) 

8.  Sew  Biver^  North  Carolina, — When  placed  under  improvement  in 
1882,  this  river  had  very  poor  facilities  for  transporting  goods  to  market. 
Its  outlet  to  the  ocean  was  blocked  by  an  oyster-rock  barricade,  through 
which  there  existed  only  a  long  and  very  crooked  channel  of  50  feet 
width  and  3  feet  depth  at  low  water. 

The  orii^inal  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel,  5  feet  deep  at  low  water,  from  the  upper  river  to  the  ocean, 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
at  $40,000.  The  total  amount  appropriated  up  to  June  30,  1888,  is 
120,000. 

During  the  fiscal  year  ending  June  30, 1888,  f  8,191.37  was  spent  in 
inspection  and  8ux>erintendence,  in  care  of  property,  and  in  dredging 
tbe  proposed  channel  to  partial  width  and  depth.  All  work  in  the  field 
was  stopped  in  February,  1888,  because  the  available  funds  were  no 
looger  sufficient  for  advantageous  use. 

dp  to  June  30, 1888,  a  total  of  $18,183.41  has  been  spent  in  all  upon 
this  improvement,  in  replacing  the  long  and  crooked  channel  by  a 
sborter  and  straighter  channel  of  at  least  40  feet  bottom  width  and  3.5 
feet  depth  at  low  water.  The  new  channel  is  already  in  daily  use  by  the 
craft  entering  New  River  from  the  ocean,  and  is  steadily  deepening 
under  the  scour  of  the  river  and  tidal  currents. 

This  improvement,  once  thoroughly  completed,  should  be  permanent. 

Jnly  \,  1887,amount  available $10,007.96 

Jaly  1, 18^.  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1887 8, 191.  .37 

Jnly  1, 1888,  balance  available 1,816.59 

Amount  appropriated  by  act  of  August  11, 1888 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 4,816. 59 

(Amount  (estimated)  reqnired  for  completion  of  existing  project 17, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    17, 000. 00 
Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9.  Black  River^  North  Carolina. — When  placed  under  improvement  in 
1886«  this  river  had  a  moderately  well  cleared  channel  from  its  mouth 
(intheOapePearEiver,  14miles  above  Wilmington)  22  miles  upwards 
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to  Point  Caswell,  with  2.5  feet  depth  at  low-water  and  4  feet  depth  at 
high  tide,  thence  a  roughly  cleared  navigation  48  miles  farther  to  near 
Lisbon,  with  2.5  feet  depth  daring  nine  months  per  year  and  with  6 
feet  depth  daring  six  months  per  year. 

The  original  project  of  1885,  as  continued  to  date,  proposed  to  secure  a 
fairly  cleared  natural  channel  over  the  entire  river  from  its  mouth  up  70 
miles  to  near  Lisbon,  then  a  4-foot  channel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  Narrows.  The  total  final  cost 
of  this  work  was  estimated  in  1885  at  $33,500.  The  total  amount  ap- 
propriated up  to  June  30, 1888,  is  $3,000, 

During  the  fiscal  year  ending  June  30, 1888,  $2,224.61,  including  out- 
standing liabilities,  was  spent  in  removing  the  worst  obstructions  from 
the  channel  a.nd  banks  of  43  miles  of  river  above  Point  Caswell,  and 
in  care  of  property,  etc.  All  work  in  the  field  was  stopped  in  January, 
1888,  because  the  available  funds  were  no  longer  sufficient  for  advan- 
tageous use.  * 

dp  to  June  30, 1888,  a  total  of  $2,267.31  has  been  spent  upon  this 
improvement  in  the  removal  of  the  worst  obstructions  over  the  entire 
river. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

July  1, 1887,  amount  available $2,957.30 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiHties  outstanding  July  1, 1887 $2,211.41 

July  1,1888,  outstanding  liabilities 13.20 

2,224.61 

July  1, 1888,  balance  available 732,69 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 
Amount  that  oan.be  profitably  expended  in  fiscal  yearending  J  une,  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

See  Appendix  L  9.) 

10.  Cape  Fear  River^  North  Carolina. — Ahove  Wilmington. — When 
placed  under  improvement  in  1881  the  Gape  Fear  River  above  Wilming- 
ton  was  navigable  during  the  nine  months  of  the  year  from  Wilmington 
112  miles  upwards  to  Fayetteville,  but  the  channel  for  the  upper  75 
miles  was  badly  obstructed  by  logs,  snags,  overhanging  trees,  and 
shoals,  and  for  the  upper  66  miles  it  was  full  of  shoals  on  which  there 
was  not  more  than  12  to  14  inches  of  water  during  the  low- Water  season. 
At  that  time  the  navigation  was  owned  by  private  parties. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to 
buy  out  the  private  owners  of  the  river  for  $10,000,  then  to  clear  out  its 
natural  obstructions  and  to  further  provide  a^  continuous  channel  over 
its  upper  Q^  miles  by  dredging  and  by  artificially  contracting  its  water- 
ways through  at  least  thirty-two  shoals.  The  total  cost  of  this  work 
was  estimated  in  1885,  by  the  officer  in  charge,  at  $480,000  for  a  3-foot 
actual  channel  depth  up  to  Fayetteville  during  eleven  or  twelve  months 
of  the  year.  The  total  amount  appropriated  up  to  June  30, 1888,  is 
$76,250. 

During  the  fiscal  year  ending  June  30, 1888,  $8,054.08,  including  out- 
standing liabilities,  was  spent  in  removing  all  the  dangerous  obstruc- 
tions within  the  limits  of  the  improvement,  in  contracting  the  channel 
by  jetties  along  about  a  mile  length  of  the  river  between  Elizabethtown 
and  Fayetteville,  and  in  repair  and  care  of  property,  etc.  All  work  in 
the  field  was  stopped  during  a  large  part  of  the  year  because  the  avail- 
able funds  were  not  sufficient  for  continuous  advantageous  work. 
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Up  to  June  30, 1888^  a  total  of  $73,887.02  has  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
whole  length  of  the  river,  a  moderately  good  4-foot  continuous  channel 
daring  the  entire  year  from  Wilmington,  44  miles,  to  Kelly's  Cove; 
thence  a  similar  2-foot  channel  26  miles  further  to  Elizabethtown,  and 
thence  a  similar  1-foot  channel  42  miles  further  to  Fayetteville,  in- 
creased to  5-foot  draught  from  Wilmington  to  Fayetteville  during  seven 
months  of  the  year. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  (1,000  to  $3,000  i>er  year. 

July  1,  1887,  amoant  available $10,417.06 

Jalv- 1, 1888,  amonxit  expended  daring  fiscal  year,  exolnsive  of 

liabUitieeoatstandingJnly  1,1887 t6,460.32 

Jaly  1,  1888,  ontBtandingliabilitieB 1,559.36 

8,019.68 

July  1, 1888,  balance  available 2,397.38 

Amoant  appropriated  by  act  of  AngnBt  11, 1888 12,000.00 

Amoant  aviulable  for  fiscal  year  ending  Jane  30,  1889 14,397. 38 

(Amoant  (estimated)  reqaired  for  completion  of  existing  project 1H8, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1890    60, 000. 00 
Bnbmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

At  and  heloto  Wilmington. — When  placed  nnder  improvement  in  1820 
the  Cape  Fear  Biver  below  Wilmington  had  three  bar  entrances  with 
least  depths  as  follows :  About  9  feet  at  the  Baldhead  Ohannel,  9  feet 
at  the  Bip  Channel,  and  10  feet  at  New  Inlet  Channel,  these  bars  being, 
respectively,  9,  6,  and  2  miles  below  the  point  which  was  then  the  head 
of  the  river's  delta.  From  the  head  of  this  delta  20  miles  up  tx)  Wil- 
mington there  were  several  shoals  with  a  least  depth  of  7.5  feet  at  low 
water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper  20 
milesby  dredging  and  byjetty  contraction  of  the  channel.  Two  hundred 
and  three  thousand  two  hundred  and  four  dollars  and  fifty-nine  cents 
were  spent  during  this  time  in  increasing  the  depth  upon  the  shoals  to 
9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At  or  about 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  was  pro- 
tected by  stone  jetties,  under  an  app^priation  for  the  preservation  of 
fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  ISew  Inlet,  and 
suggested  the  possible  future  necessity  of  closing  New  Inlet.  One  hun- 
dred and  fifty-six  thousand  two  hundred  and  ninety-six  dollars  and 
twenty-six  cents  was  spent  during  this  time  upon  these  works,  never  fully 
completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  feet 
long)  between  Smith's  and  Zeke's  islands  (finished  in  1873)  to  prevent 
farther  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881) 
in  order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance. 
The  projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  exten- 
sion of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent 
the  further  erosion  of  Smith's  Island  at  the  Swashes.  The  project  of 
1875,  as  continued  to  date,  proposed  the  occasional  use  of  dredging 
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upon  the  outer  bar  to  assist  the  tidal  currents  in  gradually  localizing, 
straightening,  deepening,  and  fixing  the  bar  entrances  to  obtain  first 
a  12-ioot  depth  at  low  water  and  then  a  14-foot  depth.  The  projects  of 
1874  to  1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date, 
proposed  dredging  and  occasional  diking  wherever  necessary  across 
shoals,  so  as  to  secure  first  a  12-foot  channel  200  feet  wide  and  after- 
ward a  16  foot  channel  270  feet  wide  at  low  water  over  this  whole 
length.  The  total  final  cost  of  this  work  under  the  projects  of  1870  to 
1885  was  estimated  in  1886  at  $2,110,000.  These  estimates  have  now 
been  increased  to  $2,120,000.  The  total  amount  appropriated  therefor 
up  to  June  30, 1888,  is  $1,860,000. 

During  the  fiscal  year  ending  June  30,  1888,  $77,055.49,  including 
outstanding  liabilites,  was  spent  in  opening  a  continuous  channel  of  at 
least  185  feet  in  width  and  16  feet  in  depth  at  low  water  from  Wilming- 
ton to  the  ocean  bar,  in  placing  stone  in  position  upon  the  dike  extend- 
ing southward  from  Zeke's  Island,  in  dredging  upon  the  newly-pro- 
jected bar  entrance  at  Baldhead  Channel,  in  repair  and  care  of  plant, 
in  minor  surveys  of  the  river,  and  in  oflBce  work.  These  surveys  show 
the  recent  work  to  have  given  very  satisfactory  results. 

Up  to  June  30, 1888,  a  total  of  $1,851,001.74  has  been  spent  in  all 
upon  the  proposed  improvements  of  1870  to  1882  with  great  success, 
obtaining  a  14  to  14.5  feet  least  depth  of  water  at  the  main  bar  en- 
trance and  completing  a  channel  of  16  feet  depth  and  at  least  185  feet 
width  ^8  miles  further  to  Wilmington.  This  depth,  combined  with  the 
average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  at  Wilmington,  is  such 
that  at  present  vessels  loaded  to  16  feet  draught  (9.5  feet  more  than  in 
1871)  can  readily  go  from  Wilmington  to  the  ocean  in  a  single  tide  and 
any  day  of  the  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $15,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permament. 

July  1, 1887,  amount  available $86,053.75 

July  1, 1888,  amonnt  expended  during  fiaoal  year,  exclnaiYe 

ofliabilities  outstanding  July  1,  1887 (74,149.56 

July  1, 1888,  ontetandingliabillties 2,940.33 

July  1, 1888,  amount  covered  by  existing  contracts 3, 045. 00 

80,134.89 

Julyl,  1888, balance  available 6,918.86 

Amount  appropriated  by  act  of  August  11, 1888 245,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 250, 918. 86 

(See  Appendix  L  10.) 

11.  Waccemaw  River ^  North  Carolina  and  South  Carolina.— When 
placed  under  improvement  in  1880,  this  river  was  navigable  for  12-foot- 
draught  boats  at  all  stages  of  water  from  Georgetown,  Winyaw  Bay, 
26  miles,  to  Bull  Creek,  and  at  high  water  6  miles  farther,  to  Buck's  lower 
mills ;  thence  for  7-foot-draught  boats  at  high  water  31  miles  further,  to 
Conwayborough ;  thence  it  possessed  an  obstructed  channel  for  3-foot- 
draught  boats  at  ordinary  low  water  109  miles,  to  Eeeve's  Ferry,  the 
present  head  of  steam  navigation ;  thence  an  obstructed  channel  with 
3foot-depth  at  high  water  for  42  miles,  to  Lake  Waccemaw. 

The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure 
a  channel  12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width, 
from  the  mouth  of  the  river  upward  to  Conwayborough,  and  afterwards 
a  cleared  channel  to  Lake  Waccemaw.    The  total  final  cost  of  this  work 
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wasestiinated,  in  1885,  at  $138,400;  the  total  amonnt  appropriated  there- 
for up  to  June  30, 1888,  $50,400. 

Daring  the  fiscal  year  ending  June  30, 1888^  $4,501.46,  including  oat- 
standing  liabilities,  were  spent  in  removing  obstructions  from  45  miles 
of  river  just  below  Conway,  in  slight  additions  to  the  existing  jetties,  in 
minor  surveys  of  the  river  over  its  entire  length,  in  caring  for  property, 
etc-  All  work  in  the  field  was  stopped  in  September,  1887,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Up' to  June  30, 1888,  a  total  of  $49,613.54  has  been  spent  in  all  npon 
this  improvement,  giving  a  thoroughly  cleared  channel  with  100  feet 
least  width,  and  8.8  feet  least  depth  at  high  water  as  far  as  Conway,  and 
with  45  feet  width  and  3  feet  depth  for  45  miles  above  Conway. 

Aft«r  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

July  I,  1887,  amonnt  available $5,287.92 

Jaly  1,  1888,  amount  expended  daring  fiscal  year,  exolnsive  of 

liabiUties  outstanding  July  1, 1687 $4,418.00 

Julyl,  1888,  outstanding  liabilities 83.46 

4,501.46 

July  1, 1888,  balance  avaUable 786.46 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 15, 786. 46 

{Amount  (estimated)  required  for  completion  of  existing  project 73, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  IL.) 

12.  TctdMn  Biver^  North  Carolina, — This  river  (which  is  the  upper  end 
of  the  Great  Pee  Dee  Eiver)  has  a  total  length  of  about  200  miles  and 
a  drainage  area  of  4,320  square  miles.  Its  middle  third,  extending  from 
the  railroad  bridge  near  Salisbury,  64^  miles  upward,  to  the  foot  of  Bean 
Shoal,  is  the  only  portion  so  far  under  improvement  by  the  General 
Government. 

When  placed  under  improvement  in  1880,  this  portion  of  the  Yadkin 
Biver  had  its  navigation  completely  obstructed  by  rock  ledges,  fish  and 
mill  damS|  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at  ordi- 
nary low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposes  to  secure  a  2.5  to  3-foot  steam- 
boat navigation  during  the  entire  year  over  the  64J  miles  above  the  Sal- 
isbury Bailroad  Bridge.  The  total  final  cost  of  the  work  necessary  to 
give  the  desired  depth  over  the  entire  64^  miles,  and  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year),  was  estimated  in  1887 
at  $400,000.  The  total  amount  appropriated  therefor  up  to  June  30, 
1888,  is  $87,000. 

During  the  fiscal  year  ending  June  30, 1888,  $7,692.02,  including  out- 
standing liabilities,  was  spent  in  removing  rock  and  sand  from  the  chan- 
nel, in  building  jetties,  in  carefully  surveying  ledges  and  dams,  in  caring 
for  the  property,  and  in  office  work.  All  work  in  the  field  was  suspended 
from  November,  1887,  to  May,  1888,  on  account  of  cold  and  high  water. 

Up  to  June  30, 1888,  a  total  of  $84,957.92  has  been  spent  in  all  upon 
this  improvement  in  securing  a  good  channel  for  flat-boats  (and  only  an 
indifferent  channel  for  steam-boats)  of  40  to  70  feet  channel  width  and 
from  2  to  2i  feet  channel  depth  during  mean  winter  stages  of  water 
(eight  months  of  the  year)  from  the  Salisbury  Eailroad  Bridge,  28  miles 
apw^rds,  to  above  Hartley's  Mill, 
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The  improvement,  once  thoroughly  comijleted,  should  be  compara- 
tively permanent. 

July  1,  1887,  amoant  available ^,734.10 

July  1, 1888,  amount  expended  during  fiscal  year,  exolusiye  of 

liabilities  outstanding  July  1, 1687 $6,924.96 

July  1,  1888,  outstanding  liabilities • 767.07 

7. 692.02 

July  1,  1888,  balance  available ^ 2,042.08 

Amount  appropriated  byaci  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 12, 042. 08 

{Amount  (estimated)  required  for  completion  of  existing  project 303,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

13.  Little  Pee  Dee  River  j  South  Carolina. — This  is  a  new  work.  A  pre- 
liminary examination  and  survey  were  made  in  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  approved  August  5, 1886,  and  a  re- 
port of  the  results  thereof  was  printed  as  AppenSx  M  24  of  the  Eeport 
of  the  Chief  of  Engineers  for  1887. 

The  proposed  improvement  contemplates  the  removal  of  logs,  trees, 
and  snags  from  the  bed  of  the  river  at  an  estimated  cost  of  $50,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
C(mtinuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  August  11,1628 $5,000.00 

(Amount  (estimated)  requ  ired  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  dud  1867. 

14.  Lumber  River ^  North  Carolina. — ^This  is  a  new  work.  In  obedience 
to  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886,  an 
examination  and  survey  were  made  of  the  Lumber  Biver  and  a  report 
thereon  is  printed  as  Appendix  M  21  of  the  lieport  of  the  Chief  of  En- 
gineers for  1887. 

The  improvement  proposed  is  the  removal  of  snags,  logs,  and  over- 
hanging trees  on  98  miles  of  the  river  below  Lumberton,  at  an  estimated 
cost  of  $35,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

{Amount  (estimated )  required  for  completion  of  exist  iaff  project 30, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requii-emeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

15.  ClarJc  Creek  or  River ^  South  Carolina. — This  is  a  new  work.  In  ac- 
cordance with  the  provisions  of  the  river  and  harbor  act  of  August  5, 
1886,  a  preliminary  examination  and  survey  were  made  of  Clark  Creek, 
and  the  reports  thereon  are  printed  as  Appendix  M  23  of  the  Eeport  of 
the  Chief  of  Engineers  for  1887. 

The  navigation  of  Clark  Creek  is  impracticable  by  reason  of  over- 
hanging trees,  logs,  and  snags,  which  obstruct  it. 
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The  estimated  cost  of  removing  these  obstructions  is  $7,500. 

The  river  and  harbor  act  of  Aagast  11, 1888,  makes  an  appropriation 
of  $2,500  for  the  work,  and  a  further  sum  of  $5,000  may  be  profitably 
expended  in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11, 1888 $2,500,000 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  l>enrotitably  expended  in  fiscal  year  endlag  June  30, 1890      6, 000. 00 
Submitted  in  comniiauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I8t)6  and  1867. 

16.  Oreat  Pee  Dee  River ^  South  Carolina. — ^When  placed  under  im- 
provement in  1880  this  river  was  dangerously  obstructed  with  snags 
and  logs.  Otherwise  it  was  easily  reached  at  a  point  37  miles  above  its 
mouth  by  9-foot  draught  boats  coming  from  the  ocean  through  the  Wac- 
cemaw  Kiver  and  Bull  Creek;  thence  it  was  navigable  for  the  same 
boats  24  miles  further  to  Smith's  Mills,  and  thence  for  3.5-foot  draught 
boats  at  low  wafer  54  miles  further  from  Smith's  Mills  to  Little  Bluff, 
or  at  high  water  110  miles  further,  from  Smith's  Mills  to  Cheraw,  the 
present  head  of  steam  navigation,  171  miles  above  Georgetown. 

The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure 
a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills  and  a  3.5-foot 
navigation  to  Oheraw  at  all  stages  of  water.  The  total  final  cost  of  this 
work  was  estimated  in  1885  at  $117,000.  The  total  amount  appropri- 
ated therefor  up  to  June  30, 1888,  is  $47,000. 

During  the  fiscal  year  ending  June  30, 1888,  $8,673.58,  including  out- 
standing liabilities,  was  spent  in  removing  the  worst  obstructions  over 
the  entire  length  of  the  river,  in  minor  surveys  along  the  river,  in  caring 
for  the  property^  etc.  All  work  in  the  field  was  stopped  in  May,  1888, 
because  the  available  funds  were  no  longer  sufficient  for  advantageous 
use. 

Up  to  June  30, 1888,  a  total  of  $46,031.69  has  been  spent  in  all  upon 
this  improvement,  giving  at  all  ordinary  stages  of  water  a  well  cleared 
9foot  navigation  61  miles  upward  to  Smith's  Mills,  and  a  fairly  cleared 
3.5-faot  navigation  at  low  water  50  miles  further  to  the  railroad  station 
at  Pee  -Dee,  or  at  high  water,  110  miles  further,  from  Smith's  Mills  to 
Cheraw. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year.  ^ 

Joly  1, 1887,  amount  available $9,641.89 

Jaly  1, 1888,  amonnt  expended  dnring  tiscal  year,  exolasive  of 

liabilities  OQtstanding  July  I,  1887 $8,562.49 

Jaly  1, 1888,  outstanding  liabilities 111.09 

8,673.58 

Jalyl,  1888,  balance  available 968.31 

Amount  appropriated  by  act  of  August  11,  1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 20,968,31 

I  Amount  (Atimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  lequirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  13.) 

17.  Harbor  at  Oeorgetown,  South  Carolina. — Wlien  placed  under  im- 
provement in  1880,  this  harbor  bad  an  excellent  and  well-protected  an- 
chorage of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet  depth. 

lP^a88 ^9 
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A  bar  of  about  2,850  feet  Id  length  and  with  only  9  feet  depth  of  water 
was  the  only  obstacle  to  an  otherwise  good  13-foot  navigation  from 
Ixeorgetown,  13  miles  to  the  ocean. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low-water  depth 
entirely  through  this  bar.  The  total  final  cost  of  this  work  was  esti- 
mated in  1885  at  $39,000.  These  ^estimates  are  now  raised  to  $42,000. 
The  total  amount  appropriated  therefor  up  to  June  30, 1888,  is  $17,000. 

During  the  fiscal  year  ending  June  30, 3888,  $211.60,  including  out- 
standing liabilities,  was  spent  in  caring  for  property,  in  office  work,  etc. 
All  work  in  the  field  was  suspended  during,  the  entire  year  because  the 
available  funds  were  not  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $16,834.10  has  been  spent  in  all  upon 
this  improvement,  giving  a  through  cut  entirely  across  the  bar,  with  12 
feet  low- water  depth,  and  with  a  variable  width  of  from  80  to  100  feet. 

The  channel,  once  thoroughly  opened,  will  probably  be  permanent. 

July  1, 1887,  amount  available $377.50 

Jalv  1)  1B88,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $201.60 

July  1,  1888,  outstanding  liabilities 10.00 

211.60 

July  1, 1888,  balance  available 165.90 

Amount  appropriated  by  act  of  August  11, 1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1869 7, 6b5. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    17, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14.) 

18.  Mingo  Creekor  River ^  South  Carolina, — ^This  is  a  new  work.  In  obe- 
dience to  the  requirements  of  the  river  and  harbor  act  of  August  5, 18S6, 
a  preliminary  examination  and  survey  were  made  of  the  above  creek, 
and  the  report  thereon  is  printed  as  Appendix  M  22  of  the  Keiwrt  of  the 
Chief  of  Engineers  for  1887. 

It  is  estimated  that  $17,000  will  be  required  to  remove  the  obstruc- 
tions from  this  stream. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  $12,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11, 1888 |5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1890  12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

19.  Winyaw  Bay^  South  Carolina. — When  placed  under  improvement 
in  1886  this  bay  had  only  9  feet  least  depth  upon  its  bar  entrance,  with 
a  12-foot  channe  1  the  rest  of  the  way  to  Georgetown. 

The  original  project  of  1885  proposed  to  secure  a  permanent  bar  en- 
trance from  15  to  20  feet  depth  at  low  water.  The  total  final  cost  of 
this  work  was  estimated  in  1885  at  $800,000  for  a  bar  depth  at  12  feet 
(and  $2,500,000  for  a  bar  depth  of  from  15  to  20  feet)  at  low  water.  The 
total  amount  appropriated  therefor  up  to  June  30, 1888,  is  $18,750. 

During  the  fiscal  year  ending  June  30, 1888,  $1,126.30,  including  out- 
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Standing  liabilities,  was  spent  in  sarveys  and  necessary  preparation^ 
for  the  principal  work  of  diking,  and  in  the  care  of  property,  etc.  All 
wM'k  was  suspcinded  daring  the  entire  year  because  the  available  fands 
were  not  sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $3,751.72  has  ^been  spent  upon  this 
improvement  in  making  necessary  preparations  for  beginning  work  as 
8oon  as  the  available  funds  shall  be  sufficient  for  advantageous  use. 

The  channel,  once  thoroughly  opened,  will  probably  retain  its  depth 
permanently. 

Joly  1,1887,  amonnt  available •116,124.58 

Jaly  1, 1888,  amoant  expended  duriDg  fiscal  year,  exclashre  of 

4iabUitie8  oatstanding  July  1,  1887 1990.63 

Jaly  1,  1888,  oatstandiDg  liabilities 135.67 

Jaly  1,  18^,  amoant  covered  by  existing  contracts 800. 00 

I,9d6.30 

Julyl,  1888,  balance  available 14.198.SW 

Amonnt  appropriated  by  act  of  Angust  11, 1888 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 114. 198. 28 

'  Amount  (estimated)  required  for  completion  of  existing  project,  to  be 

revised  by  special  board 2,381,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1890 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  15.) 

20.  SanteeBiveTj  South  Carolina. — ^When  placed  under  improvement 
Iq  1880  this  river  had  its  navigation  considerably  obstrncted  and  blocked 
at  all  stages  of  water  by  sunken  logs*  snags,  and  floating  timber.  Its 
bar  entrance  was  narrow,  crooked,  and  shifting,  with  only  about  4  feet 
depth  of  water  at  low  tide,  and  so  situated  as  to  be  very  diflficult  and 
expensive  to  improve. 

The  original  project  of  1880  proposed  to  provide  the  river  with  a  good 
outlet  through  Mosquito  Creek  to  Winyaw  Bay  by  deepening  and 
straightening  this  creek  to  50  feet  width  and  7  feet  depth ;  and  to  se- 
cure a  safe  and  unobstructed  7-foot  navigation  in  the  river  itself  from 
its  mouth  154  miles  upward  to  Wright's  Bluff,  and  thence  a  similar  6- 
foot  navigation  30  miles  further  to  its  head  in  the  Oongaree  and  Wateree 
rivers. 

The  total  flhal  cost  of  this  work  was  estimated,  in  1886,  at  $346,500,  of 
which  $271,300  for  Mosquito  Creek  and  $75,200  for  the  Santee  Eiver 
proper. 

A  modified  project  of  1881,  for  the  expenditure  of  the  funds  then 
available,  as  continued  to  date,  proposed  to  secure  to  the  river  a  straight- 
ened canalized  outlet  to  Winyaw  Bay  through  Mosquito  Creek,  7  miles 
long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water,  and  to  construct 
onedraW'bridge  over  this  creek.  The  total  final  cost  of  this  work  was 
estimated  in  1886  at  $144,000,  with  $5,000  additional  for  a  tide- lock,  as 
required  by  Congress ;  in  all,  $149,000.  The  total  amount  appropriated 
therefor  up  to  June  30, 1888,  is  $75,750. 

During  the  fiscal  year  ending  June  30, 18S8,  $522.24,.  including  out- 
standing liabilities,  was  spent  in  draining  and  diking  the  ground  on 
the  ocean  side  of  the  canal,  in  building  a  catch-sand  fence,  in  minor 
sarveys  along  the  river,  in  the  care  of  property,  and  in  office  work,  etc. 

**  KrroneoQBly  stated  on  laet  ^nnut^l  sti^tement  as  (16,174,56. 
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.  All  dredging  and  other  work,  thoagh  mach  needed,  was  saspended  dar- 
ing the  entire  year  because  the  available  funds  were  not  sufl&eient  for 
advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $70,521.24  has  been  spent  in  all  upon 
this  improvement,  in  opening  a  passage  at  least  30  feet  wide  and  5 
feet  deep  at  high  water  from  Mosquito  Greek  to  Winyaw  Bay,  in  mak- 
ing necessary  surveys  of  the  whole  improvement,  and  in  building  a 
draw-bridge  over  the  Cteek  (in  accordance  with  the  provisions  of  the 
cession  of  right  of  way  for  the  canal).  The  effects  of  this  work  upon 
the  rice  interests  of  the  neighborhood  have  been  and  will  be  beneficial 
rather  than  detrimental. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $3,000  to  $5,000  per  year. 

July  1,1887,  amount  available $5,751.00 

July  1, 1887,  amount  reoei  ved  from  sale  to  another  work 11.24 

5,762.24 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |516.24 

July  1,  1888,  outstanding  liabilities 6.00 

522.24 

Julyl,  1888,  balance  available 5,240.00 

Amount  appropriated  by  act  of  August  11,  1888 24,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 210. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 47, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  un  e  30, 1890    47, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  16.) 

21.  Wateree  River,  South  Carolina. — When  placed  under  improve- 
ment in  1882  this  river  had  a  low-water  depih  of  from  3  to  4  feet  from 
its  mouth  in  the  Santee  upward  68  miles  to  Camden,  its  practicable 
limit  of  steam  navigation.  From  its  mouth  upward  14  miles  the  river 
was  complely  blocked  at  all  stages  of  water  by  sunken  logs  and  stumps 
and  by  floating  obstructions,  and  at  moderate  stages  by  the  bridges  of 
the  South  Oarolina  and  Wilmington,  Columbia  and  Augusta  railroads 
(without  draws) ;  thence  54  miles  to  Can^den  navigation  was  possible, 
but  dangerous,  except  during  high  water. 

The  original  project  of  1881-'82,  as  contin«ed  to  dat^,  proposed  to 
secure  a  safe  and  unobstructed  4-foot  navigation  over  this  entire  dis- 
tance at  all  stages  of  water.  The  total  finarcost  of  this  work  was  esti- 
mated in  1885  at  $58,000.  These  estimates  are  now  raised  to  $60,000. 
The  total  amount  appropriated  therefor  up  to  June  30. 1888,  is  $35,500. 

During  the  fiscal  year  ending  June  30, 1888,  $1,878,88,  including  out- , 
standing  liabilities,  was  spent  in  minor  surveys  along  the  river,  in  the 
care  of  property,  etc.  The  main  work  of  snagging  was  suspended  dur- 
ing the  entire  year,  partly  to  await  the  insertion  of  draws  in  the  railroad 
bridges  over  the  river,  and  partly  because  the  available  funds  were  not 
sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $34,660.98  has  been  spent  in  all  upon 
this  improvement,  giving  a  thoroughly  cleared  4-foot  navigation  at  all 
stages  of  water  from  the  mouth  of  the  river  11  miles  upward,  and  thence 
a  fairly  well-cleared  4-foot  navigation  over  the  rest  of  the  river,  57  miles, 
to  Camden. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 
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July  1, 1887,  amount  available $2,717.90 

July  1, 1888,  amount  exjiended  daring  fiscal  year,  ezolasive  of 

liabdities  outstanding  Jaly  1, 1887 tl|753.66 

July  1,1888,  outstanding  liabilities 125.22 

1,878.88 

July  1,1888, balance  available 839.02 

Amount  appropriated  by  act  of  August  11, 1888 12,000. 00 

Amount  available  for  fiscal  year  ending  June  30',  1889 12, 839. 02 

{Amount  (estimated )  required  for  completion  of  existing  project 12, 500. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    12, 500. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  ofl866  and  1867.  ' 

See  Appendix  L  17.) 

22.  Cangaree  'River ^  South  Carolina. — When  placed  under  improvement 
in  1886  this  river  had  a  low>water  depth  of  from  3  to  4  feet  from  its 
month  48  miles  upward  to  the  railroad  bridge  at  Columbia,  and  thence 
a  1-foot  low- water  depth  2  miles  further  to  its  head,  the  navigation  of 
the  lower  47  miles  from  the  mouth  upward  to  Gran  by  being  blocked  at 
all  stages  of  water  by  the  South  Carolina  Eailroad  Bridge  (without  a 
draw),  and  secondly  by  sunken  logs,  snags,  overhanging  trees,  and  the 
navigation  of  the  upper  3  miles  above  Gran  by  being  prevented  by  its 
swift  current  and  numerous  I'ock  ledges  and  bowlders. 

The  original  project  of  1885  proposed  for  at  least  $30,000  to  secure 
thoroughly  cleared  4-foot  navigation  below  Granby  at  all  stages  of 
water,  and  estimated  at  $24,500  (not  recommended  for  improvement  at 
that  time)  the  cost  of  a  cleared  100-foot  channel  through  the  shoals 
above  Granby  up  to  the  city  of  Columbia.  The  entire  work  was  recom- 
mended in  1887,  and  the  total  final  cost  of  the  work  was  estimated,  as 
before,  at  $54,600.  The  total  amount  appropriated  for  this  work  up  to 
Jane  30, 1888,  is  $7,500. 

During  the  fiscal  year  ending  June  30, 1888,  $2,038.05,  including  out- 
standing liabilities,  was  spent  in  all  upon  this  improvement  in  removing 
dangerous  obstructions  from  the  entire  river  below  Granby,  in  making 
minor  surveys  of  the  river,  and  in  the  care  of  property,  etc.  All  work 
of  snagging  was  stopped  in  October,  1887,  because  the  available  funds 
were  no  longer  suflicient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $6,928.86  has  been  spent  upon  this 
improvement,  giving  a  fairly  well-cleared  navigation  of  70  feet  width 
and  4  feet  depth  at  low  water  over  the  entire  river  below  Granby. 

After  this  improvemei^t  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $2,000  per  year. 

Jnly  1, 1887,  amount  avaUable |2,609.19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUitiee  outstanding  July  1, 1887 ^,004.38 

Jaly  1, 1888,  outstanding  liabilities 33. 67 

2,038.05 

Joly  1, 1888,  balance  available 571.14 

Amount  appropriated  by  act  of  August  11,  1888 7,500. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1889 8, 071. 14 

(Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  LIS,) 
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EXAMINATIONS  TO  COMPLY  WITH  THE  REQUIREMENTS  OF  THE  RIVER 
AND  HARBOR  ACT  OF  AtTGUST  5,  1886. 

The  following  localities  were,  after  examination,  reported  by  the  local 
Engineer  as  not  at  this  time  worthy  of  improvement : 

1.  Yadkin  River  from  South  Carolina  hue  to  the  Narrows,  North  Oaro- 
Una. — Report  printed  in  House  Ex.  Doc.  No.  58,  Fiftieth  Congress,  first 
session.    (See,  also.  Appendix  L 19.) 

2.  Catawba  River,  North  Carolina. — Report  printed  in  House  Ex.  Doc. 
No.  5S,  Fiftieth  Congress,  first  session.    (See,  also,  Appendix  L  20.) 


IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON   THE   COAST  OP  SOUTH 

CAROLINA. 

Officers  in  charge,  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  to  April 
6,  1888;  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  from  April  6  to 
April  20,  1888 ;  since  which  date  Lieut.  F.  V.  Abbot,  Corps  of  Engi- 
neers, with  Col.  William  P.  Craighill,  Corps  of  Engineers,  Supervising 
Engineer. 

1.  Charleston  Harbor,  South  Carolina. — The  work  of  improvement  in 
progress  since  1878  comprises  two  jetties,  composed  of  riprap  stone 
resting  upon  ^  foundation  mattress  of  logs  and  brush,  with  a  mattress 
hearting  wherever  deemed  advantageous. 

The  two  jetties  spring,  respectively,  from  Sullivan's  anji  Morris  islands, 
and  converge  on  curves  in  such  manner  as  to  cros  the  bar  on  parallel 
lines  at  a  distance  of  about  2,900  feet  from  each  other.  The  object  of 
the  work  is  to  establish  and  maintain  an  improved  channel  across  the 
bar  of  not  less  than  21  feet  navigable  depth  at  mean  low  water,  where 
heretofore  the  available  low- water  depth  has  usually  not  exceeded  11 J 
feet. 

The  estimated  cost  of  the  project  is  $3,000,000.  A  revision  of  this 
X)roject  and  estimate  has  been  ordered  before  further  work  is  done. 

The  following  work  is  reported  to  have  been  done  during  the  past  fiscal 
year : 

North  Jetty. — This  jetty  has  been  re-inforced  daring  the  year  by  the 
deposit  of  7,613  cubic  yards  of  riprap  distributed  over  the  middle  30 
feet,  between  points  8,400  feet  and  12,184  feet  from  the  shore  end. 

South  Jetty, — Where  the  jetty  crosses  the  deej)  pocket,  east  of  the 
main  ship-channel,  it  was  raised  for  a  length  of  434  feet  by  depositing 
along  the  middle  30  feet  about  2,282  cubic  yards  of  riprap  stone.  For 
a  length  of  1,293  feet,  beginning  at  a  point  about  14,207  feet  from  the 
shore  end,  about  3,232  cubic  yards  of  stone  were  distributed  over  the 
middle  36  feet  of  the  jetty,  lor  the  purpose  of  strengthening  and  pre- 
serving the  work  already  done,  which  is  here  almost  up  to  low  water  and 
much  exposed  to  breakers. 

The  expenditures  from  the  beginning  of  operations  under  the  exist- 
ing project  to  June  30,  1887,  were  $1,399,346.49.  During  the  last  fiscal 
year  the  sum  of  $64,686.50,  including  outstanding  liabilities,  was  ex- 
pended. 

No  extension  of  the  jetties  seaward  was  made  during  the  year. 
Measured  along  their  axes,  the  outer  end  of  the  bottom  course  of  the 
north  jetty  is  located  14,327  feet  from  its  shore  end  on  Sullivan's 
Island ;  that  of  the  south  jetty,  16,440  feet  from  the  present  shore  end 
on  Morris  Island. 

No  material  changes  in  the  condition  of  the  jetties  are  reported. 
The  damaged  shore  end  of  the  south  jetty,  between  the  high  and  low 
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water  lines  of  the  be-ach  of  Morris  Island,  lias  been  repaired.  The  head 
of  Morris  Island  has  cut  away  rapidly.  This  action  has  continued 
along  the  whole  length  surveyed,  but  is  not  over  70  feet  at  the  jetty, 
and  30  feet  a  quarter  of  a  mile  south  of  it.  On  Sullivan's  Island  no 
marked  changes  have  occurred. 

The  engineer  officer  in  charge  reports  indications  of  considerable 
activity  of  ebb  scour  between  the  outer  parts  of  the  jetties. 

The  two  spur-jetties  built  in  1884  for  the  protection  of  a  portion  of 
the  shore  of  Mount  Pleasant  are  stated  to  be  in  good  condition. 

It  is  intended  to  retain  the  balance  on  hand  on  July  1, 1888,  in  case 
repairs  are  needed. 

The  appropriations  for  this  improvement  aggregate  at  present  $1,- 
482,500.  The  total  expenditures  have  been  $1,464,032.99,  including 
outstanding  liabilities. 

July  1, 1887,  amount  available 183.153.51 

July  1, 1888,  amount  expended  during  fiscal  year,  exdualve  of 

liabUities outstanding  July  1, 18d7 $64,376.25 

Jaly  1,  1888,  outstanding  liabilities 310.25 

64,686.50 

July  1, 1888,  balance  avaUable 18,467.01 

Amount  appropriated  by  act  of  August  11, 1888 350,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 368, 467. 01 

f  Amount  (estimated)  leqnlred  for  completion  of  existing  project  (to  be 

revised) 1,175,000.00 

I  A  mount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30.      750, 000. 00 

]     1890. 

;  Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

2.  Wappoo  Cutj  South  Carolina. — Wappoo  Cut  is  a  narrow,  crooked 
tidal  stream,  separating  James  Island  from  the  mainland  and  connect- 
ing Stono  and  Ashley  rivers. 

The  project  of  improvement  contemplates  the  establishment  of  a 
8traighter  channel,  6  feet  deep  and  90  feet  wide  at  low  water,  at  an  es- 
timated cost  of  $34,000.  In  its  unimproved  condition  only  2  to  4  feet 
could  be  carried  over  the  principal  shoals  at  mean  low  water. 

The  plan  of  improvement  comprised  dredging  at  the  entrances  from 
Ashley  and  Stono  rivers  and  through  a  portion  of  the  cut;  a  cut-off 
through  the  marsh  about  2  J  miles  from  Ashley  River,  closing  three  small 
tidal  branches;  and  the  construction  of  a  short  jetty  at  both  the  Stono 
aDd  Ashley  rivers. 

Four  appropriations  aggregating  $28,000  have  thus  far  been  made  for 
this  improvement,  of  which  the  last,  amounting  to  $5,000,  was  made  by 
act  approved  August  5, 1886. 

The  first  three  appropriations  were  expended  in  improving  Elliott's 
Cat  and  bar  at  its  Stono  mouth,  in  making  a  solid  cut  through  the 
marsh  of  the  neck  of  the  bend  known  as  Devil's  Elbow^  and  in  deepen- 
ing the  tortuous  channel  between  these  places.  Some  dredging  was 
done  on  the  bar  at  the  entrance  from  Ashley  River.  A  dam  was  built 
across  the  tidal  branch  named  Pouipey's  Cue,  and  a  number  of  snags 
and  overhanging  trees  were  removed.  The  total  expenditures  to  June 
30, 1887,  were  $22,999.03. 

The  work  which  has  been  done,  mostly  in  the  shallow  westerly  por- 
tion of  Wappoo  Cut,  has  resulted  iu  a  cousiderable  increase  of  its  navi- 
gable depth.    The  full  width  contemplated  has  not  yet  been  obtained. 
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The  total  amount  expended  to  June  30, 1888,  is  $27,796.42. 

July  1,  1887,  amount  available $5,00tt.:57 

July  1,  1888,  amount  expended  daring  fiscal  year,  exolnslye  of  liabilities 
outstanding  Jaly  1,  1887 4,796.79 

Julyl,  1888,  balance  available 203.58 

Amoant  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 203. 58 

{Amount  (estimated)  required  for  completion  of  revised  project 60, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.) 

3.  Ashley  River ^  South  Carolina. — Ashley  River  is  about  40  miles  iu 
length  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprised  (1)  the  removal  of  a  shoal  at  a 
place  named  Accabee,  about  8  miles  above  the  city  of  Charleston,  where, 
according  to  a  survey  made  in  1873,  there  was  then  only  9  feet  of  water 
at  low  tide ;  and  (2)  the  removal  of  a  shoal  just  below  the  Wando  Phos- 
phate Works,  where  only  6  feet  of  water  was  found  at  low  tide.  It  was 
proposed  to  increase  the  draught  of  water  over  these  shoals  by  dredg- 
ing to  a  depth  of  from  10  to  11  feet  at  mean  low  tide,  at  an  estimated 
cost  of  $6,000. 

Of  four  appropriations  made  for  this  work,  the  first  three,  aggrega- 
ting $4,500,  were  expended  in  improving  the  river  at  the  places  indica- 
ted, obtaining  low-water  depths  of  from  10  to  11  feet  on  widths  of  from 
100  to  over  200  feet.  This  satisfactory  condition  of  the  river  has  con- 
tinued during  the  past  fiscal  year,  for  which  reason  the  last  appropria- 
tion of  $1,000,  made  by  act  approved  August  5, 1886,  was  held  in  reserve 
until  it  should  appear  expedient  or  necessary  to  expend  it 

The  total  amount  expended  to  June  30^  1888,  was  $4,494.91. 

July  1, 1887,  amount  available ^ $1,031,54 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstanding  July  1,1887 $26.17 

July  1, 1888,  outstanding  liabilities .28 

26.45 

July  1,1888, balance  available 1,005.09 

(See  Appendix  M  3.) 

4.  Edisto  River  J  South  Carolina, — The  Edisto  is  one  of  the  principal 
rivers  of  South  Carolina.  It  is  formed  by  the  junction  of  the  North  and 
South  Forks,  which  unite  in  the  southern  part  of  Orangeburgh  County. 
The  South  Fork^  commonly  known  as  the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 
overhanging  trees,  and  piles ;  also  of  shoals,  generally  of  sand,  but  in 
some  places  of  hard  clay. 

The  plan  of  improvement  contemplates  the  establishment  of  a  chan- 
nel available  at  all  seasons  of  the  year  for  the  navigation  of  light- 
draught  steam-boats  from  the  sea  to  the  junction  of  the  North  and  South 
Forks,  a  distance  of  183  miles,  and  from  that  point  to  Guignard's  Land- 
ing, 77  miles  higher  up,  for  rafts  and  flat-boats.  The  plan  embraces 
enlarging  all  the  new  channels  now  in  progress  of  formation,  cutting 
off  bends,  shutting  off  lateral  arms  of  the  river,  removing  shoals,  snags, 
logs,  piles,  and  other  obstructions,  and  building  it  deflecting  jetty.  The 
cost  of  the  project  was  estimated  at  $33,385, 
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Three  appropmtioas  made  by  Oougress  in  the  years  1882, 1884,  and 
1886,  respectively,  and  aggregating  $16,000,  were  expended  previous  to 
July  1, 1887. 

The  work  heretofore  done  comprised  the  removal  of  a  large  number 
of  snags,  logs,  overhanging  trees,  and  piles  in  the  reaches  within  130 
miles  of  the  mouth  of  the  river;  the  improvement  of  a  natural  cut>o£r 
known  as  the  ^'  Suck"  50  miles  above  Jacksonborongh,  to  make  it  the 
regular  channel ;  the  closing  of  incipient  cut-offs  and  outlets,  and  trim- 
ming the  banks.  These  operations  cost  the  sum  of  $15,830.85.  They 
materially  benefited  navigation  by  shortening  the  time  and  reducing 
the  exi>ense  of  trips. 

The  total  expenditures  up  to  June  30, 1888,  were  $15,854.85. 

July  1,  1887,  amoant  available $169.15 

Jnly  1, 1888,  amount  expended  daring  fiscal  year,  exclosive  of  liabilities 
outstaDding  Jaly  1,  1887 24.00 

July  1, 1888,  balance  available 145.15 

Amoont  appropriated  byact  of  AugastJl,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1689 5, 145. 15 

{Amount  (estimated)  rea aired  for  completion  of  existing  project 12, 385. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    12, 400. 00 
SQbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  Salkiehatchie  Biver^  South  Carolina. — ^The  Salkiebatchie  rises  in 
Aiken  County,  South  Carolina,  and  flows  into  the  Atlantic  Ocean.  The 
lower  part  of  the  river  is  known  as  the  Oombahee.  Above  a  point  named 
Hickory  Hill,  about  44  miles  from  the  coast,  the  river  was  obstructed 
at  numerous  places  by  piles,  logs,  trees,  and  sand-bars. 

The  project  of  improvement  cont-emplates  the  removal  of  these  ob- 
stractions  for  the  purpose  of  establishing  a  continuous  channel  suitable 
for  flat-boats  and  rafts  from  a  point  5  miles  above  Toby's  Blulf  down  to 
Hickory  Hill,  a  distance, of  about  77  miles  by  river.  The  cost  of  the 
project  was  estimated  at  $18,000. 

Prior  to  July  1, 1887,  three  appropriations,  made  in  the  years  1882, 
1884,  and  1886,  .respectively,  and  aggregating  $10,000,  were  expended 
in  this  improvement. 

The  work  done  by  means  of  the  first  appropriations  consisted  in  thor- 
oughly clearing  the  lowest  12-mile  reach  of  the  Salkiehatchie  between 
Hickory  Hill  and  the  Charleston  and  Savannah  Kailroad  Bridge  and 
improving  the  reaches,  aggregating  80  miles  in  length,  from  that  bridge 
to  Broxton's  Fork  by  removing  from  the  channel  over  11,800  snags, 
stamps,  logs,  trees,  etc.,  closing  over  129  outlets,  cutting  off  numerous 
projecting  points,  and  other  miscellaneous  work.    One  dam  was  built 

The  sum  of  $9,638.66  was  expended  in  these  operations.  Lack  of 
funds  has  prevented  any  work  in  the  past  year. 

A  substantial  improvement  of  the  river  is  reported. 

The  total  expenditure  to  June  30, 1888,  was  $9,662.66,  including  out- 
standing liabilities. 

July  1, 1887,  amonnt  available 1361.34' 

Joly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstandingJaly  1,  1887 24.00 

July  1, 1888,  balance  available 337.34 

Amonnt  appropriated  by  i^t  of  August  11, '1888 3,000.00 

Aaoant  availiikble  for  fiscal  year  ending  June  30,  1889 3,337. 34 
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{Amount  (estimated)  required  for  completioa  of  exl^tiug  project ;$5,000. 00 
A  QioQQtt  bateau  be  profitably  expended  la  fiscal  year  endiugJnue  30, 18i)0      5,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  5.) 

6.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gaUon. — Daring  the  past  fiscal  year  the  wreck  of  a  trading  boat  was 
removed  from  the  Ohehaw  River,'  South  Carolina,  and  the  wreck  of  the 
steamer  Alice  dark  was  taken  from  the  inside  passage  between  Gharles- 
ton,  S.  0.,  and  Savannah,  Ga.,  ^nd  sold  at  public  auction ;  authority, 
section  4,  act  of  Jane  14, 1880. 

(See  Appendix  M  6.) 

EXAMINATION  TO  COMPLY  WITH  REQUIREMENTS  OF  THE  RIVER  AND 
HARBOR  ACT  OF  JULY  5,  1884. 

Under  the  river  and  harbor  act  of  Jijly  5, 1884,  Colonel  Gillmore  was 
also  charged  with  the  preliminary  examination  of  the  yorth  Fork  of  the 
Edisto  River  in  the  counties  of  Orangeburgh  and  Lexington,  South  Carolhia. 
His  report  on  this  examination  is  submitted  herewith.  (See  Appendix 
M.7.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIRMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  locality  was  worthy  of  improvement,  Colonel  Gillmore  was  charged 
with  and  completed  the  survey  of  Mosquito  Creek  between  the  South  Edisto 
and  Ashepoo  rivers,  with  a  view  to  connect  the  South  Edisto  with  the  Ash- 
epoo  at  or  near  FenwiclSs  Island,  South  Carolina^  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  Ko.  117, 
Fiftieth  Congress,  first  session.    (See  also  Appendix  M  8.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEORaiA,  AND 
OF  CUMBERLAND  SOUND,   GEORGIA  AND  FLORIDA. 

Officers  in  charge.  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  to  April 
6, 1888 ;  Col,  Henry  L.  Abbot,  Corps  of  Engineers,  from  April  6,  to 
April  24, 1888,  since  which  date  Lieut.  O.  M.  Carter,  Corps  of  Engineers, 
with  Col.  Wm.  P.  Cralghill,  Corps  of  Engineers,  Supervising  Engineer, 

1.  Savannah  River  and  Harbor,  Georgia, — ^The  plan  according  to  which 
operations  have  up  to  the  present  time  been  carried  on  in  the  Savannah 
Harbor  and  Eiver  was  adopted  in  1873,  and  modified  and  enlarged  in 
1879  and  again  in  1882.  It  contemplated  the  establishment  of  a  chan- 
nel from  Tybee  Eoads  to  the  city  of  Savannah,  navigable  at  high  water 
for  vessels  of  22  feet  draught,  and  the  widening  of  the  river  opposite 
the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel. 
The  cost  was  originally  estimated  at  $482,000,  and  as  amended  and  en- 
larged at  $1,212,000. 

In  1887,  in  obedience  to  an  act  of  Congress,  plans  were  submitted  for 
obtaining  a  high-water  channel  28  feet  deep  from  the  city  of  Savannah 
to  the  sea. 

The  cost  was  estimated  at  $6,660,000. 

In  1873,  prior  to  improvement,  the  channel  was,  in  places,  not  more 
than  9  feet  deep  at  mean  low  water;  and  the  usual  high- water  draught 
of  vessels  was  not  more  than  14.5  feet 
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Daring  the  fiscal  year  jast  closed  817.93  cable  yards  of  brash  fascines 
aod  429^3  cubic  yard^  of  riprap  stone  were  employed  in  the  work. 
Operations  were  suspended  on  July  3, 1887,  on  account  of  lack  of  funds. 

The  expenditures  during  the  year  amounted  to  $3,227.54. 

The  total  amount  expended  to  June  30, 1888,  including  all  outstand- 
ing liabilities,  is  $1,031,581.35,  and  has  resulted  in  securing  a  navigable 
channel  from  the  city  to  the  sea  with  a  least  mean  low-water  depth  of 
12.4  feet,  a  gain  of  3.4  feet  since  the  work  was  begun.  The  gain  in  navi- 
gable depth  is  somewhat  greater  than  here  shown,  and  vesselsof  from  20 
to  21  feet  draught  now  go  from  the  city  to  the  sea  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvejnents  al- 
ready executed,  is  25  per  cent.,  which  effects 'an  annual  saving  in  freights 
alone  of  more  than  the  total  sum  of  money  expended  by  the  United 
States  upon  the  harbor  within  the  last  twenty-five  years.  There  is  no 
reason  to  believe  that  future  expenditures  for  this  work  would  yield  a. 
less  valuable  return.  The  sum  necessary  to  complete  the  improvement 
according  to  the  plans  for  obtaining  28  feet  of  water  from  the  city  to 
the  sea  is  estimated  at  $6,660,000. 

July  1, 1887,  amount  available J3,646.19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

habUities  outstanding  July  1,  1887 ^...  $2,545.23 

July  1, 1888,  outstanding liabiUties ^ .*. 680.31 

3,225.54 

Julyl,  1888,  balance  available 420.65 

Amount  appropriated  by  act  of  August  11, 1888 180,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 180, 4^.  65 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890,  in  maintaining  existing  works *. 50,000.00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  I.) 

2.  Savannah  River ^  Georgia. — The  present  project  for  the  improve- 
ment  of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a 
lowwater  steam-boat  channel  not  less  than  6  feet  in  depth  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  cost  of  the  improvement  was  originally  estimated  at  $91,000,  and 
in  1887,for  reasons  given  in  the  Annual  Report  of  that  year,  at  $176,000. 
Prior  to  the  improvement  na.vigation  was  much  impeded  by  logs,  snags, 
piles,  and  other  obstructions.  The  depth  at  summer  low  water  over  some 
of  the  shoals  did  not  exceed  2  or  3  feet. 

No  work  was  done  during  the  last  fiscal  year  on  account  of  lack  of 
funds.  The  total  amount  expended  to  June  30,  1888,  including  all  out- 
standing liabilities,  is  $72,349.77,  and  has  resulted  in  improving  the 
condition  of  the  shoals  near  Augusta,  and  in  removing  the  most  dan- 
geroas  obstruction  to  navigation  throughout  the  whole  extent  of  the 
river,  no  accidents  to  steam-boats  having  occurred  since  these  obstruc- 
tions were  removed. 

The  amount  necessary  to  complete  the  improvement  can  not  be  esti- 
mated in  advance  of  an  examination,  to  be  made  as  soon  as  funds  are 
available  and  the  stage  of  the  river  will  permit,  the  amounts  given  in 
previous  reports  upon  this  work  as  necessary  to  complete  the  improve- 
■Qent  being,  for  reasons  given  in  the  report  of  the  engineer  in  charge, 
toosmalL 
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July  1, 1887,  amoant  available : $154. 9i? 

Jiily  1,  188^,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1887 $3.19 

July  1,  1888,  outstanding  liabilities 1.50 

4.69 

July  1,  1888,  balance  available lbO.23 

Amount  appropriated  by  act  of  August  11,  1888 31,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 21, 150. 23 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1890    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  2.) 

3.  Samannah  River  above  Augusta,  Oeorgia. — The  project  for  the  im- 
provement of  this  river  was  adopted  in  1879,  the  object  being  to  secure 
a  low-water  pole-boat  channel,  30  feet  in  width  and  3  feet  in  depth, 
between  Angasta  and  Trotter's  Shoal,  64  miles  above.  The  cost  of  the 
improvement,  which  was  not  based  upon  accurate  surveys,  was  esti- 
mated at  $45,000. 

The  obstructions  to  navigation  consisted  chiefly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
with  depths  at  low- water  stage  of  from  1  to  2  feet. 

No  work  has  been  done  upon  this  river  since  August,  1883. 

The  total  amount  expended  to  June  30, 1888,  including  all  outstand 
ing  liabilities,  is  $38,296.98,  and  has  resulted  in  improving  the  medium- 
stage  channel  through  a  few  of  the  rock  ledges,  and  in  removing  some 
of  the  most  dangerous  bowlders  obstructing  navigation.  No  additional 
commerce  has  been  developed  upon  the  stream  by  the  work  done,  nor 
have  freight  rates  been  appreciably  reduced  by  that  cause,  although  no 
accidents  to  pole-boats  have  occurred  since  the  work  of  improvement 
was  done. 

July  1, 1887,  amoant  available $822.71 

Jnlv  1,  1888,  amoant  expended  daring  fiscal  year,  ezclasive  of  liabilities 
outstanding  July  1, 1887 119.G9 

July  1, 1888,  balance  available 703.02 

(See  Appendix  N  3.) 

4.  Romley  Marshy  Georgia. — The  project  for  the  improvement  of  this 
locality  was  adopted  in  1880,  the  object  being  to  open  a  cut,  with  a  mini- 
mum bottom  width  of  48  feet  and  a  mean  low- water  depth  of  7  feet, 
between  Dead  Man's  Hammock  Creek  on  the  north  and  Wassaw  Creek 
on  the  south.    The  cost  was  estimated  at  $38,720. 

The  natural  channel  is  extremely  crooked  and  difficult  to  navigate, 
and  at  the  shoalest  part  not  more  than  than  3.5  feet  deep  at  mean  low 
water.    No  work  was  done  during  the  last  fiscal  year. 

The  total  amount  expended  to  June  30, 1888,  including  all  outstanding 
liabilities,  is  $46,887.22,  including  $9,633.77,  advanced  by  private  par- 
ties, and  has  resulted  in  the  completion  of  the  work,  scoring  a  navi- 
gable channel  between  Wassaw  and  Ossabaw  Sounds  with  a  low- 
water  depth  of  not  less  than  4.2  feet.  The  cut  is  not  located  in  the 
most  suitaable  place,  either  for  maintenance  or  for  the  convenience  of 
shipping. 

No  appropriation  is  asked  for  the  next  fiscal  year. 
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Jul3'  1,1887,  amount  available (396.20 

Julv  1,  1^88,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 174.65 

July  1, 1888,  balai^oe.available 221.65 

Amo ant  appropriated  by  act  of  Angost  11,  1888 4,633.77 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 4, 855. 32 

(See  Appendix  K  4.) 

5.  Altamaha  Biver^  Georgia. — ^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secare  a 
8team-boat  channel  80  feet  in  width  and  3  feet  in  depth  at  low-water 
stage  between  Darien,  Ga.,  and  the  junction  of  the  Oconee  and  Oc- 
mulgee  Bivers.  The  cost  of  Improvement  was  originally  estimated  at 
$G0,000,  and  in  1884  at  $75,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstrnctions,  the  low- water  depth  at  some  points  not  exceed- 
ing 2  feet 

Daring  the  fiscal  year  jast  closed  424  snags  and  998  other  obstruc- 
tions, such  as  logs,  stumps,  overhanging  trees,  etc.,  were  removed. 
The  exx)enditures  amounted  to  $7,109.11. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $45,071.03,  and  has  resulted  in  removing  the  most 
dangerous  obstructions,  no  interruption  to  steam-boat  navigation  hav- 
ing occurred  during  the  year. 

Jaly  1, 1887,  amount  available ,|7,038.08 

Amount  transferred  from  Doboy  Bar 4,204.60 

11,242768 
Jnly  1, 1888,  amoant  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1,1887 7,109.11 

July  1,  1888,  balance  avaflable : 4,133.57 

Amoant  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 14, 133. 57 

{Amount  (estimated  )  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aod  1867. 

(Se«  Appendix  JN"  6.) 

6.  Doboy  Bar  J  Georgia. — ^The  project  for  the  improvement  of  this  bar 
was  adopted  in  1886.  It  provides  for  the  experimental  expenditure  of  a 
small  sum  of  money  with  the  object  of  deepening  the  bar  by  propeller 
sluicing  or  hydraulic  excavating. 

The  natural  channel  is  crooked,  with  minimum  low- water  depths  of 
not  more  than  11.1  feet. 

The  total  amount  expended  to  June  30, 1888,  including  all  outstand- 
ing liabilities,  is  $5,705.40,  which  was  applied  to  carrying  on  the  work 
of  scraping  and  hydraulic  excavating  during  the  last  fiscal  year,  with 
DO  permanent  useful  result. 

The  commercial  importance  of  the  locality  does  not  now  seem  to 
justify  permanent  improvement,  and  there  is  no  reason  to  expect  satis- 
factory results  from  the  expenditure  of  small  sums  of  money  in  tempo- 
rary improvement. 

July  1,  1887,  amount  available $10,000.00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,795.40 

Transferred  to  Altamaha  Biver • 4,204.60 

10,000.00 

(See  Appendix  JSf.  6.) 
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7.  Brunswick  Earhor^  Georgia. — ^The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  modified  and  enlarged  in 
1886,  the  object  being  to  secure  a  navigable  channel  not  less  than  15 
feet  deep  at  mean  low  water.  Tl^e  mean  rise  and  fall  of  tide  is  6.8  feet. 
The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50  and  as  en- 
larged in  1886  at  $  L90,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

ISo  work  was  done  during  the  fiscal  year  just  closed  on  account  of 
lack  of  funds. 

The  amount  expended  to  June  30, 1880,  including  all  outstanding  lia- 
bilities, is  $92,463.27,  and  has  resulted  in  securing  a  navigable  low- water 
channel  not  less  than  11.5  feet  deep. 

July  1,  1887,  amount  available $88.44 

Jnly  1,  1888,  amoant  expended  daring  fiscal  year,  exolusive  of  lia- 
bilities outetanding  Jnly  1,  1887 $1.84 

Jnly  1, 1888,  ontstanding  liabilitiea 49.87 

51.71 

July  1,  1888,  balance  available 36u73 

Amoant  appropriated  by  act  of  AnguBt  11, 1888 35, 000.  Qq 

Amount  available  for  fiscal  year  ending  June  30, 1889 35, 036. 73 

{Amount  (estimated)  required  for  completion  of  existing  project 62, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1890    62, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  )l  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  N  7.) 

8.  Jekyl  Creehj  Georgia. — This  is  a  new  work.  In  compliance  with 
the  requirements  of  the  river  and  harbor  act  of  August  5,  1886,  a  pre- 
liminary examination  and  survey  were  made  of  Jekyl  Creek,  and  the  re- 
port thereon  was  transmitted  to  Congress  January  20, 1888,  and  printed 
in  House  Ex.  Doc.  No.  117,  Fiftieth  Congress,  first  session. 

The  project  for  improvement  is  to  obtain  at  the  shallow  reaches  an 
improved  low- water  depth  of  7  feet,  by  the  construction  of  training- 
walls  and  dredging,  at  an  estimated  cost  of  $38,500. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
the  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  18S8 $5,000.00 

{Amount  (estimated)  required  for  completion  of  existius  project 33«  500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enuipg  J  n  ne  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1&&Q  and  1867. 

9.  Cumberland  Sounds  Georgia  and  Florida. — The  present  project  for 
the  improvement  of  the  entrance  to  this  sound  was  adopted  in  1879, 
the  object  being  to  secure  a  navigable  low- water  channel  across  the  bar 
from  20  to  21  feet  in  depth.  The  cost  of  improvement  was  estimated 
at  82,071,023. 

Prior  to  improvement  the  low- water  depths  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

During  the  fiscal  year  just  closed  the  second  course  of  the  south  jetty 
was  advanced  seaward  3,505 1  feet.  Operations  were  suspended  on  ac- 
count of  the  exhaustion  of  funds  on  November  20,  1887.     During  the 
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year  an  accarate  triangalation  of  the  harbor  was  made  for  use  in  fntare 
surveys. 

The  expenditares  amoanted  to  $59^11.62.  The  total  amount  expended 
to  June  30, 1888,  including  all  outstanding  liabilities,  is  $366,494:.26. 

It  is  proposed  during  the  coming  year,  with  any  funds  whicli  may  be- 
come available,  to  raise  and  perhaps  extend  the  south  jetty. 

The  amount  estimated  as  necessary  to  complete  the  improvement  is 
$1,591,000. 

Jalyl,  1887,  amoant  available 160,717.36 

July  1,  WB8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  i;  1887 59,711.62 

July  1,1888,  balance  avaUable 1,005.74 

Amonntappropriatedbyactof  August  11. 1888 112,500.00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1889 113, 505. 74. 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 691, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1890 .- 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  I^  8.) 

EXAMINATIONS  AJJD  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 
1886. 

It  api)earing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Colonel  Gillmore  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  as  Executive  Documents  of 
the  Fiftieth  Congress,  lirst  session : 

1.  Savannah  River  from  Cross  Tides^  above  Savannah  j  to  the  Bar^  with 
a  view  to  obtaining  2^  feet  of  water  in  the  channel. — Printed  in  House  Ex. 
Doc.  No.  57.    (See  also  Appendix  N  9.) 

2.  Jekyl  Greeks  Georgia. — Printed  in  House  Ex.  Doc.  ^N'o.  117.  (See 
also  Appendix  N 10.^ 

IMPROVEMENT  OP    CERTAIN    RIVERS    AND  HARBORS    IN    THE    STATE 

OF  FLORIDA. 

Officer  in  charge,  Capt.  William  M.  Black,  Corps  of  Engineers,  with 
Lieat.  D.  DuB.  Gaillard,  Corps  of  Engineers,  under  his  immediate  orders. 
Supervising  Engineer,  Col.  William  P.  Craighill,  Corps  ot  Engineers. 

1.  St.  John^s  River ^  jPZorida.— -Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  plan  submitted  by  the 
late  Creneral  Gillmore,  Corps  of  Engineers,  in  1879.  This  plan  contem- 
plates the  formation  of  a  continuous  15-foot  channel  in  the  St.  John's 
River,  between  Jacksonville  and  the  ocean.  The  project  was  in  two 
parts :  1,  the  formation  of  a  channel  across  the  bar  at  the  mouth  by  the 
.  contraction  produced  by  two  jetties  starting  from  opposite  sides  of  the 
river  at  its  month,  and  so  directed  that  the  outer  ends  on  the  bar  shall 
be  approximately  parallel  and  1,600  feet  apart;  2,  the  improvement  of 
some  defective  reaches  in  the  river  near  Dame^s  Point.  The  estimated 
cost  of  the  two  parts  of  the  project  were  $1,306,500  and  $120,000,  re- 
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spectively.  All  work  up  to  the  present  time  has  been  done  on  the  first 
portion  of  the  project,  under  five  appropriations  aggregating  $076,000, 
and  made  for  improving  ^Hhe  channel  over  the  bar  at  the  mouth." 

Before  improvement,  the  channel  over  the  bar  had  an  available  mean 
low- water  depth  varying  from  5  to  7  feet,  and  shifted  north  and  south 
through  an  area  a  mile  in  length. 

On  June  30, 1887,  the  south  jetty  had  a  total  length  of  6,667  feet,  of 
which  2,650  feet  were  built  to  the  level  of  mean  low- water.  The  north 
jetty  had  a  total  length  of  5,603  feet,  of  whioh  3,000  feet  had  its  crest  at 
the' level  of  mean  low  water.  Neither  jetty  was  built  with  a  full  sized 
cross-section.  Both  are  composed  of  one  or  more  layers  of  log  and 
brush  mattresses  covered  with  riprap  stone.  The  effects  of  the  work 
were  to  form  a  straight  channel  across  the  bar,  which  had  a  least  mean 
low-wat«r  depth  of  9.8  feet. 

Operations  during  the  fiscal  year  ending  June  30, 1888,  were  contin- 
ued under  the  remainder  of  the  appropriation  made  in  act  approved 
Augusts,  1886.  The  greater  part  of  the  work  was  done  under  contract. 
Work  by  hired  labor  was  confined  to  a  small  amount  of  experimental 
concrete  work,  and  to  operations  for  connecting  the  north  jetty  with  the 
light  shifting  sand  beach,  which,  from  their  nature,  could  not  have  been 
done  advantageously  by  contract.  The  old  sailing  gap  of  the  south 
jetty  was  closed,  the  foundation  of  the  north  jetty  was  extended  909 
feet,  and  its  superstructure  built  to  the  level  of  mean  low  water,  with  a 
crest  12  feet  wide  and  side  slopes  of  1  on  1,  for  a  distance  of  1,800 
feet ;  the  shore  extension  was  strengthened  and  malde  stable  with  side 
and  wing  walls  of  riprap,  and  the  jetty  was  raised  to  full  height  and 
capped  with  concrete  for  a  distance  of  148  feet.  Work  on  the  jetties 
was  suspended  (excepting  the  experimental  concrete  work)  early  in  Feb- 
ruary, 1888,  for  lack  of  funds.  All  work  was  suspended  in  April  and 
the  plant  stored. 

The  south  jetty  id  now  6,667  feet  long,  and  its  crest  for  4,100  feet  from 
the  shore  end  is  at  the  level  of  mean  low  water,  and  for  the  remaining 
distance  at  an  average  mean  low- water  depth  of  6  feet.  The  north  jetty 
is  6,585  feet  long.  Its  crest  is  at  full  height  for  553  feet,  at  mean  low- 
water  level  for  5,079  feet,  and  at  a  depth  varying  from  0  to  10  feet  for  the 
remaining  distance. 

The  channel  across  the  bar  has  steadily  improved  during  the  year. 
At  the  date  of  the  last  survey  in  May,  the  least  depth  on  the  bar  was 
over  13  feet.  On  account  of  the  divergence  of  an  increased  portion  of 
the  ebb  flow  from  the  river  through  the  false  channel  along  the  north 
jetty,  the  shoaling  on  the  jetty  middle  ground  has  continued  and  the 
channel  depth  there  is  now  less  than  that  on  the  bar.  The  completion 
of  the  jetty  work  will  remove  this  shoal,  but  if  this  work  is  too  long  de- 
layed this  obstruction  may  become  serious. 

Of  the  three  reaches  between  Jacksonville  and  the  ocean,  where  the 
channel  depth  is  less  than  15  feet  on  the  bar,  the  jetty  middle  ground, 
and  that  near  Dame's  Point,  the  last  is  now  the  most  obstrnctive  to 
navigation.  Its  depth  (9  to  10  feet)  now  controls  the  lading  of  vessels 
entering  the  St.  John's,  and  its  improvement  is  earnestly  desired,  iu 
order  to  gain  the  fall  benefits  of  the  successful  work  at  the  bar.  It  is 
recommended  that  future  appropriations  be  made  for  the  entire  project 
"  for  improving  St.  John's  River,  between  Jacksonville  and  the  ocean,'' 
under  the  aggregate  estimate.  It  is  thought  the  jetty  work  can  be  com- 
pleted with  the  amount  of  the  original  estimate  yet  unappropriated, 
viz,  $631,500.  The  aggregate  estimate  for  the  completion  of  the  project 
will  then  be  $751,500. 
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Jaly  1,1887,  amoant  available $111,741.77 

Jaly  1, 1688,  amount  expended  daring  fiscal  year,  exclnsive  of 

liabilities  oatotanding  Joly  1, 1887 $107,252.57 

Jolv  1,1888.  outstanding  liabilities 446.33 

107. 698. 90 

July  l,188d,  balance  available 4,042.87 

Amoont  appropriated  by  act  of  August  11, 1838 175,000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 179, 042. 87 

{Amount  ^estimated)  required  for  completion  of  existing  project 576, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jfune  30, 1890  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  Volusia  Bar^  Florida. — Volusia  Bar  is  situated  at  the  head  of  Lake 
(leorge  and  is  formed  by  materials  brought  down  by  the  St.  John's  River, 
and  deposited  at  the  point  where  the  current  of  the  narrow  river  loses  its 
velocity,  as  the  bed  widens  to  form  the  lake.  The  usual  depth  on  the 
bar,  before  operations  began,  was  from  3  J  to  4  feet.  At  times  this  depth 
was  diminished  so  much  as  to  stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  t)rush  and  stone  jetties,  with 
a  view  to  causing  a  scour  to  the  depth  of  6  feet.  Should  the  depth 
caused  by  the  jetties  not  be  suflScient,  recourse  was  to  be  had  to  dredg- 
ing. Between  the  jetties  on  the  bar,  lines  of  guide-piles  were  placed 
to  keep  vessels  off  the  jetties  and  to  define  the  channel  clearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  5 
feet  then  obtained,  on  account  of  the  evident  shoaling  in  the  lake  be- 
yond the  jetties  and  because  that  depth  was  sufficient  for  the  require- 
ments of  theesisting  river  commerce. 

Up  to  June  30, 1837,  $24,287.43  had  been  expended,  including  liabili- 
ties then  outstanding.  The  jetties  had  been  built  to  their  full  lengtb 
and  to  a  height  sufficient  to  produce  the  desired  effect ;  two  lines  of 
firmly-set  fender-piles  defined  the  jetty  channel  on  the  crest  of  the  bar ;. 
and  a  straight  channel  with  a  minimun  mean  low- water  depth  of  5  feet 
had  been  obtained.  During  the  fiscal  year  ending  June  30, 1888,  opera- 
tions were  limited  to  the  necessary  examinations.  At  the  last  examina- 
tion, made  in  April,  1888,  the  work  was  found  in  good  condition  and  the 
channel  depth  had  been  maintained. 

July  1,  1887,  amount  available |712.5T 

July  1,  1886,  amonnt  expended  daring  fiscal  year,  exclnsive  of  liabilities 
oatstanding  July  1,  1887 359.01 

Jnly  1,  1888,  balance  available 3&3.56> 

Amount  appropriated  by  act  of  August  11,1888 500.00 

Amono t  available  for  fiscal  year  ending  June  30,  1889 853. 56 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890,  for  repairs 500.00 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 

3.  Harbor  at  Saint  Augustine,  Florida. — This  is  a  new  work.  In  com- 
pUance  with  the  requirements  of  the  river  and  harbor  act  of  August 
5, 1886,  an  examination  and  survey  were  made  of  <^  Saint  Augustine 
for  a  deep-sea  channel  on  the  outer  bar,  Florida,"  and  the  report  of  the 
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results  thereof  was  trausmitted  to  Congress  January  11,  1888,  and 
printed  in  House  Ex.  Doc.  No.  87,  Fiftieth  Congress,  first  session. 

The  project  proposed  for  the  improvement  of  the  entrance  is  to  con- 
centrate the  flow  over  the  bar,  and  thus  increase  the  scour  by  the  con- 
struction of  solid  converging  jetties,  etc.,  at  an  estimated  cost  of 
$1,407,888. 

The  river  and  harbor  act  of  August  11, 1888,  appropriat(iS  $35,000 
for  improving  the  harbor,  but  directs  that  the  subject  be  referred  to  a 
Board  of  Engineers,  whose  report  is  to  be  laid  before  Congress  at  its 
next  session.  No  estimate  for  the  next  fiscal  year  can  be  submitted 
until  the  report  of  this  Board  is  received,  when  it  will  be  transmitted 
to  Congress. 

4.  Northwest  entrance^  Key  West  Harbor,  Florida, — A  bar  having  a 
channel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much  reduced,  that  vessels 
bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled  to  make 
a  detour  of  about  a  hundred  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf. 

An  examination  of  the  entrance  with  a  view  to  its  improvement  was 
made  in  1867  and  again.in  1881.  In  1882  Congress  made  an  appropria- 
tion of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
deep  across  the  bar. 

The  work  was  done  in  1883.  Before  commencing  it  the  ofiicer  in 
charge  expressed  an  opinion  that  the  work  would  not  be  permanent. 
In  1884  the  channel  had  filled. 

In  act  approved  August  5, 1886,  $2,500  were  appropriated  for  a  new 
examination  and  survey  of  the  bar.  This  was  made  in  December,  1886, 
and  January,  1887.  The  bar  was  found  to  be  formed  and  maintained 
by  interfering  tidal  currents. 

No  funds  were  available  for  operations  during  the  past  fiscal  year. 

Amount  appropriated  by  act  of  August  11,  1888 §25, 000. 00 

f  Amount  (estimated)  required  for  com(>letion  of  existing  project,  subject 

I      torevisioa r»83,000.00 

^  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  §  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  4.) 

5.  Caloosahatchee  River ^  Florida. — Before  improvement,  the  lower  part 
of  the  river  was  so  obstructed  by  oyster-bars  that  the  available  channel 
depth  was  only  5J  feet.  About  17  miles  above  the  mouth  the  river 
loses  the  characteristics  of  an  estuary,  and  there  are  numerous  islands 
and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging,  of 
a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Meyers,  a 
distance  of  14  miles.  In  1886  this  project  was  modified,  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson,  by  removal 
of  snags  and  overhanging  trees. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1887,  $13,044.72  had 
been  expended  under  these  projects.  A  channel  of  the  required  width, 
and  having  a  least  depth  of  6  feet,  had  been  formed  below  Fort  Meyers, 
and  one  of  the  worst  reaches  of  the  river,  extending  4J  miles  above 
Fort  Denaud,  had  been  cleared  of  snags  and  overhanging  trees.  During 
the  past  fiscal  year,  owing  to  the  small  sum  available,  it  was  not  possi- 
ble to  resume  t^he  snagging  operations,  which  had  been  stopped  by  high 
water  in  June,'l887.    Work  was  therefore  confined  to  plotting  the  not«s 
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of  a  survey  made  ia  the  previous  fiscal  year,  and  in  preparing  maps 
of  the  river. 

July  l,1887,amoant  available $955.28 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

li'abiiitiesoutstandingJu!y  1,1887 $691. 5*J  § 

Jnlv  1, 1888,  outstanding  liabilities 73.67 

765.20 

July  1,1888, balance  available 190.08 

Amonut  appropriated  by  act  of  August  11,1838 10,000.00 

Amount  available  for  fiscal  year  ending  June  iW,  1889 - .     10, 190. 08 

(See  Appendix  O  6.) 

G.  Pease  Eiver,  Florida. — This  river  rises  about  the  center  of  Polk 
County,  Florida,  and  flows  southwest  into  Charlotte  Harbor.  For  the 
last  12  miles  of  its  course  it  has  the  caractoristics  of  an  estuary.  The 
rest  of  the  stream  flows  through  a  heavily- wooded  and  sparsely-popu- 
lated  country,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  and 
bars.  It  is  subject  to  great  changes  of  level.  During  the  low-water 
season  not  more  than  14  inches  to  24  inches  of  water  can  be  relied  on. 

The  project  for  its  improvement,  adopted  in  1881,  is  to  improve  it  for 
high-water  navigation  by  the  removal  from  the  channel  of  snags,  over- 
hanging trees,  and  loose  rocks  between  Fort  Meade  and  the  mouth,  a 
distance,  by  river,  of  about  100  miles.  Since  the  project  was  adopted 
the  Florida  Southern  Railroad  has  been  opened  along  the  river. 

The  amount  expended  up  to  June  30, 1887,  was  $12,010.74.  The  river 
was  cleared  for  a  distance  of  64  miles. 

In  the  act  approved  August  5, 1886,  $13,000  was  appropriated  for  im- 
proving Manatee  and  Pease  rivers,  of  which  $5,000  could  be  expended 
on  Pease  Eiver. 

As  no  practical  benefit  could  bo  derived  from  expending  so  small  a 
sum  on  the  improvement  of  this  river,  it  was  decided  to  reserve  $2,000 
with  which  to  make  a  survey  on  which  a  project  could  be  founded,  and 
to  expend  the  remainder  in  improving  Manatee  Eiver. 

The  field  work  of  the  survey  has  been  completed  and  plotted. 

Jaly  1,  1887,  amount  available $983.26 

JulV  1,  1888,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
o(it«tanding  July  1,  1887 780.73 

July  1,  1835,  balance  available 202.63 

t  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

■  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acU)  of  1666  and  1867. 

(See  Appendix  O  6.) 

7.  Manatee  River ^  Florida. — The  portion  of  the  Manatee  River  under 
improvement  is  the  last  reach  between  Eocky  Bluff  and  the  mouth,  a 
distance  of  about  12  miles.  This  has  a  mid-channel  depth  of  from  7  to 
20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
mouth  is  a  long  shoal  with  a  minimum  depth  of  8^  feet.  Between  Pal- 
metto and  Manatee,  about  6  miles  from  the  mouth,  is  another  bar  cov- 
ered by  from  3  to  5  feet  of  water. 

The  river  was  examined  in  1881.  An  appropriation  of  $12,000  for  its 
improvement  was  made  in  1882.  The  project  adopted  had  for  its 
object  to  form  a  channel  100  feet  wide  and  i3  feet  deep  at  mean  low 
water  from  Tampa  Bay  to  McNeill's  Point  (Palma  Sola).  The  appro- 
priation was  expended  in  1883-84,  and  a  cut  2,150  feet  long  was  made, 
varying  in  width  from  35  to  60  feet,  and  having  a  depth  of  12J  feet. 
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In  act  approved  Augusts,  1886,  $13,000  were  appropriated  for  im- 
proving Manatee  and  Pease  rivers,  of  which  $11,000  were  allotted  to 
work  on  Manatee  Eiver. 

Owing  to  the  changed  commercial  conditions  since  the  adoption  of 
•the  project,  brought  about  by  the  extension  of  the  railroad  to  Tampa, 
the  transfer  to  Tampa  of  the  principal  Gulf  steam-ship  lines,  and  the 
service  of  the  smaller  towns  around  Tampa  Bay  by  coasting  steamers 
from  Tampa,  the  project  was  modified,  to  provide  for  the  passage  of 
these  lighter-draught  vessels  to  all  of  the  towns  of  the  lower  river  by 
the  removal  of  the  bar  above  Palmetto.. 

A  survey  of  this  bar  was  made,  and  operations  for  its  removal  by 
dredging  were  commenced  on  August  22,  and  finished  on  September 
27, 1887.  Fifteen  thousand  three  hundred  and  two  and  three-tenths 
cubic  yards  of  soft  material  were  removed,  giving  a  cut  2,412  feet  long, 
65  feet  wide,  and  8  feet  deep.  A  survey  made  in  January,  1888,  shows 
that  the  dredged  cut  had  shoaled  at  its  extreme  ends,  but  had  main- 
tained its  depth  at  other  places. 

In  accordance  with  the  project  for  a  survey  of  the  Manatee  Eiver, 
Florida,  approved  December  22, 1886,  a  survey  of  the  river  was  made 
in  December,  1887,  and  January,  1888,  and  maps  of  the  river  were 
plotted. 

July  1, 1887,  amount  available $10,390.48 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  183? 9,774.61 

July  1. 1888.  balance  available 610.87 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 615.  b7 

f  Amount  (estimated)  required  for  completion  of  existing  project . . .    45, 000. 00 


j  Amount  tliat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 000. 00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8.  Tampa  Bay^  Florida. — The  harbor  at  Tampa,  at  the  head  of  this  bay, 
was  separated  from  deep  water  by  a  flat  2  miles  wide.  Through  this  was 
a  narrow  channel  with  an  average  available  depth  of  about  6  feet,  formed 
by  the  waters  of  Hillsborough  Eiver. 

The  present  project  was  adopted  in  1880,  and  has  for  its  object  tbe'for- 
mation  of  a  9-foot  channel  from  the  9-foot  curve  in  the  bay  to  the 
wharves  at  Tampa,  in  Hillsborough  Biver,  150  feet  wide  in  the  bay  and 
200  feet  wide  in  the  river,  at  an  estimated  cost  of  $97,000. 

Up  to  June  30, 1887,  $59,941.17  had  been  expended. 

The  work  consisted  entirely  of  dredging  and  rock  excavation,  and  ex- 
tended over  a  length  of  8,216  feet,  with  a  width  varying  from  60  feet 
in  the  bay  to  150  feet  iu  the  river.  This  channel  has  been  filled  some- 
what by  the  tidal  currents,  and  on  June  30, 1887,  it  had  a  depth  along 
the  center  line  of  from  8.3  to  9  feet,  with  a  width  of  about  60  feet. 

In  the  act  approved  August  5,  1886,  $10,000  were  appropriated  for 
this  work.  Under  this  appropriation  operations  were  commenced  on 
June  29, 1887,  and  completed  on  August  12,  18S7,  giving  a  clear  chan- 
nel, 9  feet  deep,  at  the  bend  at  the  mouth  of  Hillsborough  River,  vary- 
ing in  width  from  200  feet  in  the  river  to  50  feet  in  the  bay. 

In  the  annual  report  for  1886  it  was  estimated  that  $73,000  would  be 
required  to  complete  the  project. 

During  the  past  year  a  point  in  the  deep  water  of  this  bay,  Porto 
.Tampa,  has  been  connected  with  Tampa  by  the  extension  of  the  South 
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Florida  Eailway,  aud  has  become  the  terminus  of  the  Key  West  and 
Havana  line  of  steamers.  Fifteen  feet  of  water  can  now  be  carried 
to  Porto  Tampa.  At  an  estimated  cost  of  $63,000  for  dredging,  20  feet 
of  water  can  be  carried  from  the  Gulf  of  Mexico  to  this  point.  The 
total  estimated  cost  of  the  modified  project  is  $88,000. 

Existing  prqjep.t  is  for  a  channel  200  feet  width,  of  20  feet  depth  from 
the  outer  bar  to  Mangrove  or  Bushy  Point,  which  is  estimated  to  cost 
$50,000. 

July  1,  1887,  amount  available $9,63'.M8 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $8,603.22 

July  1,  1888,  outstanding  liabilities 97. 50 

8, 700. 72 

July  1,1888,  balance  available 931.46 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1869 25, 931. 46 

{Amount  (estimated)  reauired  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30,1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Withlacoockee  River^  Florida. — The  river  was  examined  with  a 
view  to  its  improvement  in  1879.  The  adopted  project  calls  for  the  re- 
moval of  snags,  overhanging  trees,  and  loose  rocks,  and  some  of  the 
worst  shoals  between  the  Gulf  and  Pemberton  Ferry,  a  distance  of 
aboat  100  miles,  so  as  to  permit  boats  of  2  feet  draught  to  navigate  the 
river  during  half  the  year. 

The  normal  width  of  the  river  varies  from  75  to  150  feet,  though  in 
many  places  its  bed  widens  in  a  cypress  swamp  or  grass  marsh,  through 
which  a  sluggish  current  passes  in  narrow  winding  lagoons.  At  other 
places  the  river  is  obstructed  by  loose  rocks.  The  depth  varies  from  1 
foot  to  7^  feet. 

Three  appropriations  have  been  made  for  the  improvement  of  this 
stream,  aggregating  $13,000,  and,  excepting  at  three  points,  navigation 
has  been  opened  according  to  the  project.  Owing  to  a  lack  of  funds  no 
work  was  done  during  the  last  fiscal  year  beyond  caring  for  the  public 
property. 

July  1,  1887,  amount  available $138.77 

July  1,  1888,  balance  available 138.77 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 138. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1890      5, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  O  9.) 

10.  Harbor  at  Cedar  Keya^  Florida. — The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time  under  various  appropriations  made 
since  1872.  It  was  obstructed  by  a  shoal  locally  called  the  Bulkhead  or 
Middle  Ground,  lying  between  Way  Key  and  the  main  ship-channel ;  at 
several  points  in  the  main  ship-channel  the  rock  which  everywhere 
underlies  the  harbor  at  a  slight  depth,  by  its  outcropping,  has  decreased 
the  general  12-foot  depth  of  the  channels  to  from  7  to  9  feet.    The  pres- 
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eut  project  for  the  improvement  of  the  harbor  was  adopted  in  188^,  and 
contemplates  the  formation  of  a  channel  200  feet  wide  and  10^  feet  deep 
throngh  these  shoals.  An  appropriation  of  $5,000  was  made  in  1884  for 
work  under  this  project.  With  this  a  cut  was  made  partially  across  one 
of  these  shoals.    This  cut  has  remained  clear. 

In  act  approved  August  5, 1886,  $7,000  were  appropriated  for  contin- 
uing this  improvement.  This  amount  was  applied  tore-opening  a  cnt 
through  the  middle  ground  and  changing  its  direction  so  as  to  insure 
greater  permanence.  Operations  were  begun  on  October  Sand  completed 
October  29, 1887 ;  12,944.7  cubic  yards  of  soft  material  were  removed, 
giving  a  cut  1,200  feet  long,  70  feet  wide,  and  10.7  feet  deep.  An  exami- 
nation of  the  cut  made  June  33, 1888,  shows  that  very  little  shoaling  has 
taken  place. 

The  estimated  cost  of  completing  the  project  by  dredging  is  $46,500. 

July  1,  1887,  amount  availablo .^6,717.81 

July  1.  \SSSj  amount  expended  darioj^  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1.  1887 $6,514.47 

Julyl,  1888,  oatstandinff  liabilities 97.7r> 

G,ei2.22 

July  1, 1888, balance  availablo 105.59 

Amount  appropriated  by  act  of  August  11, 1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  .30,  1889 7, 605. 59 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 500.  OU 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(3ee  Appendix  O  10.) 

11.  Suwanee  River,  Florida. — A  project  for  its  improvement  was 
adopted  in  1880.  It  contemplates  the  formation  of  a  cbaunel  150  feet 
wide  and  5  feet  deep,  from  the  Gulf  (throngh  the  bars  at  the  passes)  as 
far  up  the  river  as  New  Branford  (Eoland's  BluflT).  From  there toElla- 
ville  the  channel  is  to  be  60  feet  wide  and  4  feet  deep. 

Up  to  June  30, 1886,  $17,940  had  been  expended  under  contracts  in 
dredging  in  the  east  pass.  A  channel  5,835  feet  long,  60  feet  wide,  and 
5  feet  deep  at  mean  low  water  had  been  cut. 

By  act  of  August  5,  1886,  $5,000  were  appropriated  for  this  work. 
During  the  fiscal  year  ending  June  30, 1887,  the  channel  between  New 
Branford  and  Luraville  was  cleared  and  opened  to  the  full  size  and 
width,  excepting  at  ihree  points,  where  the  channel  has  a  minimum 
width  of  35  feet  and  depth  of  3  feet.     Work  was  stopped  by  high  water. 

During  the  past  fiscal  year  work  was  confined  principally  to  rock 
blasting  at  Double  Island  and  Strip  Jacket  Shoals,  between  Laraville 
and  New  Branford.  A  channel  has  been  blasted  through  these  shoals 
having  an  average  width  of  60  feet  and  depth  of  4  feet. 

The  work  thus  far  done  has  rendered  navigation  throughout  the  year 
possible  for  boats  drawing  2  feet  of  water  between  the  mouth  of  the 
river  and  Luraville,  20  miles  above  New  Branford. 

July  1, 1887,  amount  available - |2, 009. 8^5 

July  1,  1888,  amount  expended  during  iisoal  year,  czelnsive  of 

liabilities  outstanding  July  1,1887 $1,530.97 

July  1,1888,  outstanding  liabilities - 35.25 

1,566.22 

July  1,1888,  balance  available 443.66 

Amount  appropriated  by  act  of  August  11, 18t^8 15,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1889 15, 443. 66 
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{Amount  (estimated)  reqaired  for  completion  of  existine  project |17, 158.00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890    17, 200. 00 
Submitted  in  compliance  with  reqnirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  II.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navigct- 
tion. — An  examiDation  made  in  March,  1888,  showed  that  obstructions 
endangering  navigation  existed  at  the  following  points,  viz : 

(1)  Wreck  of  a  United  States  transport,  18  miles  south  of  Palatka. 

(2)  Portion  of  wreck  of  steamer  Maple  Leaf  15  miles  south  of  Jackson- 
ville. 

(3)  Wreck  of  German  brig  near  jetty  channel,  St.  John's  River, 
Florida.  Authority  to  take  the  necessary  steps  for  the  removal  of  these 
obstructions,  at  an  estimated  cost  of  $5,890,  was  granted  April  23,  1888. 

On  May  2, 1888,  application  was  made  to  postpone  the  work  of  re- 
moval till  fall.  This  application  was  approved  by  the  Department  on 
May  10, 1888. 

(See  Appendix  O  12.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPEOVEMBNT,  TO  COMPLY  WITH 
EEQUIEEMENTS  OF  THE  BIVEB  AND  HABBOB  ACT  OF  AUGUST  5,  188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement.  Captain  Black  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  87, 
Fiftieth  Congress,  first  session  : 

1.  Saint  AugustinCy  Florida^  for  a  deep- sea  channel  on  the  outer  bar. — 
(See  also  Appendix  O  13.) 

2.  Punta  Bassa  Harbor j  Florida. — (See  also  Appendix  O  14.) 

IMPROVEMENT  OF  OBBTAIN  BIVEBS  IN  THE  STATES  OP  FLOBIDA, 
aEOBGIA,  AND  ALABAMA. 

Officer  in  charge,  Capt.  E.  L.  Hoxie,  Corps  of  Engineers. 

1.  Apalachicola River ^  Florida. — ^The  approved  project  for  the  improve- 
ment of  this  river  contemplated  securing  a  channel  100  feet  wide  and 
6  feet  deep  at  low  water,  by  removing  snags  and  overhanging  trees 
as  well  as  widening  and  straightening  Moccasin  Slough. 

The  improvement  is  completed  as  projected,  the  river  being  in  a  good 
navigable  condition,  and  only  requiring  the  removal  of  the  annual  ac- 
cumulation of  snags  and  overhanging  trees  and  such  work  as  can  be 
done  with  the  amount  of  $2,000,  which  has  been  estimated  as  necessary 
annually  for  preserving  the  improvement. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  preserving  the  improvement  by  the  removal  of  obstructions  ac- 
cording to  the  project. 

July  1,  1887,  amoant  available $687. 58 

Julyl,  1888,  balance  available 687.58 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  available  for  fiscal  year  ending  Jane  30;  1889 2, 687. 58 

{Amount  (estimated)  required  for  maintenance  of  existing  project 2, 000. 00 

Amonntthat  canbeprotitably  expended  in  fiscal  year  ending  June  30, 1890  2, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  PI.) 
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2.  ApdlacMcola  Bay^  Florida. — A  bar  existed  at  the  mouth  of  the  Ap- 
alachicola  Eiver,  extending  from  one-half  mile  below  the  town  of  Ap- 
alachicola,  Fla.,  to  the  lower  anchorage.  The  minimum  channel  depth 
of  water  over  this  bar  was  3 J  feet.  The  plan  of  improvement  was  the 
deepening  of  the  channel  to  11  feet  with  a  width  of  100  feet  (see  the 
Annual  Report  of  the  Chief  of  Engineers  for  1879,  pages  823  and  824), 
at  an  estimated  cost  of  $100,000. 

The  expenditure  of  $66,766.51  of  the  amount  appropriated  for  this 
work  has  resulted  in  a  channel-way  3,635  feet  long,  60  feet  wide,  and  0 
feet  deep  at  mean  low  water  on  the  18th  of  August,  1887.  To  complete 
the  project  aboutl50,000cubicyardsof  material  remains  to  be  dredged. 

The  results  have  not  been  satisfactory.  It  has  been  thought  that  if 
the  cut  upon  this  bar  could  be  carried  through  \%  with  one  appropriation 
the  silting  of  the  channel  would  take  place  much  less  rapidly. 

July  1,  1887,  amount  available $3,223.69 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |2,980.20 

July  1,  1888,  outstanding  liabilities 16.05 

2,996.25 

Julyl,  1888.  balance  available 227.44 

Amount  appropriated  by  act  of  August  11, 1888 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 20, 227. 44 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  40,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  2.) 

3.  LaOrangeBayoUy  Florida. — The  plan  of  improvement  adopted  was 
made  pursuant  to  an  examination  of  this  bayou  in  1881,  under  an  act 
of  Congress  approved  March  3, 1881,  and  contemplates  the  deepening 
of  the  channel  through  the  bayou,  so  as  to  admit  of  the  passage  of  ves- 
sels drawing  4J  feet  at  mean  low  water,  the  work  to  be  done  by  dredg- 
ing. 

Tip  to  June  30, 1888,  there  had  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap- 
proved August  2, 1882,  for  the  improvement  of  the  Ghoctawhatchee 
Eiver,  Florida,  the  two  improvements  being  closely  related.  The  result 
has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low  water. 

Julyl,  1887,  amount  available $2,000.00 

Julyl,  1888,  balance  available 2,000.00 

Amount  appropriated  by  act  of  August  11, 1888 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 000.  CO 

(See  Appendix  P  3.) 

4.  Harbor  at  Pensacola^  Florida. — ^The  plan  of  improvement  adopted 
in  1881  contemplates  dredging  a  channel  300  feet  wide  and  24  feet  deep 
at  mean  low  water  across  the  inner  bar  for  temporary  relief  of  the  nav- 
igation of  this  harbor,  and  the  preservation  of  the  site  of  old  Fort  Mc- 
Ree,  by  the  construction  of  suitable  works  of  shore  protection,  with  a 
view  to  retaining  this  position  for  defensive  purposes  and  preventing 
further  changes  in  the  tidal  currents  through  the  continued  abrasion 
of  the  shore  at  this  point. 

The  expenditure  up  to  June  30, 1888,  of  $213,130.02  has  resulted  in 
obtaining  temporarily  a  channel  120  feet  wide  and  24  feet  deep  at  mean 
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low  water  across  tbe  shoal  inside  the  bar,  and  in  stopping  the  abrasion 
of  the  shore-line  at  Fort  McRee.  This  channel  was  not  maintained  by 
the  tidal  currents,  and  on  June  30, 1888,  was  reported  to  be  about  22  feet 
in  depth  at  mean  low  water,  showing  no  diminution  in  depth  during  the 
past  year  and  a  gain  of  2.6  feet  over  the  depth  existing  when  the  work 
was  commenced.  The  width  of  this  channel  diminishes  continuously  by 
the  advance  of  the  Middle  Ground  Shoal  upon  its  northern  border. 

An  annual  outlay  will  be  necessary  to  maintain  the  dredged  channel 
until  the  permanent  improvement  of  this  harbor  shall  have  been  author- 
ized by  Congress. 

The  enforced  cessation  of  work  on  account  of  no  appropriation  for  the 
fiscal  year  ending  June  30, 1888,  has  resulted  in  further  injury  to  the 
jetties  and  the  postponement  of  relief  to  navigation. 

July  1, 1837,  amouDt  available $11,424.83 

July  1, 1888.  amount  expended  during  fiscal  ^ear,  exclusive  of 

liabilities  outstanding  July  1,1887 $9,554.85 

July  1,1888,  outstanding  liabilities 684.14 

10,238.99 

July  1,1888,  balance  available 1,185.84 

Amount  appropriated  by  act  of  Augnst  11,1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 36, 185. 84 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 1890    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  4.) 

5.  Choctawhatchee  River,  Florida  and  Alabama. — The  present  plan  of 
improvement  was  adopted  in  1872  and  modified  in  1880,  pursuant  to  an 
examination  made  under  the  act  of  March  3, 1879.  It  contemplates  the 
improvement  of  the  river  from  its  mouth  to  Sewton,  Ala.,  an  estimated 
distance  of  252  miles,  so  as  to  obtain  a  low-water  navigable  channel 
from  its  mouth  to  Geneva,  and  a  navigable  high-water  channel  from 
Geneva  to  l^ewton,  Ala. 

The  expenditure  up  to  June  30, 1888,  of  $84,788.84,  has  resulted  in 
giving  a  navigable  channel  at  mean  low  water  from  the  mouth  of  the 
river  to  Geneva,  and  a  partially  improved  channel  from  Geneva  to  Pates 
Greek,  a  distance  .of  25  miles  (12  miles  below  iN'ewtoo,  Ala.). 

Jnly  1,  1887,  amount  available $5,284.98 

Jnly  1, 1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandingJulv  1,1887 $3,073.82 

Jnly  1,  1888,  outstanding  liabilities 276.39 

3,350.21 

Joly  1,  1888,  balance  available 1,934.77 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 11, 934. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 832. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  15, 000. 00 
Submitted  in  compliance  with  rcquirement-s  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  5.) 

6.  Escambia  and  Conecuh  Elvers,  Florida  and  Alabama. — The  plan  of 
improvement  for  this  river,  adopted  pursuant  to  partial  examinations 
and  surveys  made  in  1878  and  1879,  contemplates  the  removal  of  snags 
aod  sunken  logs  and  other  obstructions  from  the  channel,  closing  cut- 
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offs  and  cutting  throagli  rock  shoals  from  the  mouth  of  the  river  in 
Pensacola  Bay  to  Indian  Creek,  an  estimated  distance  of  273  miles,  for 
the  purpose  of  facilitating  the  movement  of  timber  down  the  river  afford- 
ing at  the  same  time  facilities  for  steamboat  navigation. 

The  expenditure  up  to  June  30, 1888,  of  $45,325.28  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river,  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  for  steam-boats  drawing  5ifeet 
of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17  miles, 
and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 

July  1, 1887,  amount  available $9, 855. 52 

Receipts  from  sale  of  fuel  to  officers 22.50 

9, 878. 02 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $6,067.00 

July  1,1883,  outstanding  liabilities 479.74 

— 6,546.74 

July  1,1888,  balance  available 3,331.28 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 13, 331. 28 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 430. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000.  Oit 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivTer  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  P  6.) 

7.  Oconee  River ^  Georgia, — The  State  of  Georgia  has  expended  about 
$35,000  for  the  improvement  of  this  river.  The  first  examination  made 
by  authority  of  the  United  States  was  in  1874,  and  a  plan  of  improve- 
ment was  subsequently  adopted  which  contemplated  the  removal  of  logs 
and  snags  from  the  channel  and  catting  through  rock-reefs  where  nec- 
essary, in  order  to  secure  a  depth  of  about  3  feet  at  low  water  from  the 
mouth  of  the  river  to  Milledgeville,  Ga.  The  result  of  the  work  done 
up  to  June  30, 1888,  has  been  to  enable  steam-boats  navigating  this 
river  to  run  on  a  stage  of  water  4  feet  lower  than  that  at  which  naviga- 
tion was  possible  before  the  improvement,  but  it  has  not  been  possible 
to  maintain  this.  On  May  23, 1888,  a  steam  snag-boat  for  joint  use  upon 
this  river  and  theOfemulgee  was  completed  and  delivered  to  the  United 
States  under  contract  with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jefferson- 
ville,  Ind.,  immediately  equipped  for  service  and  placed  at  work  ou  the 
Oconee. 

July  1, 1887,  amount  available S7,776.2r> 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,661.09 

July  1,  1888,  outstanding  liabilities 388.93 

6,  OoO.  02 

July  1,  1888,  balance  available 1,7:^6.23 

Amount  appropriated  by  act  of  August  11, 1888 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 14, 226. 23 

{Amount  (estimated)  required  for  completion  of  existing  project r)5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1 890    20, 000. 00 
Submitted  in  ^compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  7.) 
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8.  Ocmulgee  Biver,  Georgia. — ^The  present  plan  of  improvement  is 
based  upon  an  examination  made  in  1875,  when  the  obstrnctions  were 
found  to  be  snags,  sand  and  gravel  bars,  rock-reefs,  overhangitig  trees, 
and  submerged  rafts,  in  a  shitting  and  tortuous  channel,  with  a  varying 
depth  of  from  22  inches  to  4  feet  at  low  water.  The  project  for  the  im- 
provement of  the  river  contemplates  the  removal  of  these  obstructions. 

The  expenditure  up  to  June  30,  1888,  of  $62,533.72  has  resulted  in 
securing  a  good  navigable  channel  at  low  water  between  Hawkinsville 
and  tbe  junction  of  the  Oconee,  while  many  of  the  more  serious  obstruc- 
tions have  been  removed,  but  it  has  not  been  possible  to  maintain  this. 
On  May  23, 1888,  a  steam  snag-boat  for  joint  use  upon  this  river  and  the 
Oconee  was  completed  and  delivered  to  the  United  States  under  con- 
tract with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jefferson ville,  Ind.,  imme- 
diately equipped  for  service  and  placed  at  work  on  the  Oconee. 

Jaly  1, 1887,  amount  available ^6,936.78 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  !♦  1887 $4,970.50 

July  1, 1888,  outstanding  liabilities 82.45 

5,052.95 

July  1,1888,  balance  available I,8fc3.8:i 

Amount  appropriated  by  act  of  August  11, 1888 15,000.U0 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 863. 83 

f  Amount  (estimated)  required  for  completion  of  existing  project 55, 500. 00 

;  Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  20, 000. 00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Flint  Biver^  Georgia. — The  present  project  for  the  improvement  of 
this  river  was  adopted  in  1873  and  modified  in  1880,  the  object  of  the 
original  project  being  to  afford  a  channel  100  feet  wide  and  3  feet  deep 
at  ordinary  low  water  from  its  mouth  up  to  Albany,  Ga.,  and  of  the 
modification  to  improve  for  high-water  navigation  that  portion  of  the 
river  betw^een  Albany  and  Montezuma.  The  river  before  the  improve- 
ment was  commenced  was  only  navigable  at  low  water  from  its  mouth 
up  to  Bainbridge,  and  even  that  portion  was  narrow,  crooked,  and  dan- 
gerous. The  expenditure  up  to  June  30, 1888,  of  $113,917.23  has  re- 
salted  ia  obtaining  a  high- water  channel  from  its  mouth  up  to  Albany 
and  a  low- water  channel  *of  the  projected  depth  from  its  mouth  'ip  to 
Blue  Spring  Shoal,  about  4  miles  below  Albany  5  also  a  partially  com- 
pleted high-water  channel  over  that  portion  of  the  river  between  Al- 
bany and  Montezuma. 

Jolyl,  1887,  amount  available |12,403.28 

Jaly  1,  1888,  amount  expended  during  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1,  1887  J9,290.75 

Jolyl,  1888,  outstanding  liabilities 334.22 

10,124.97 

jQlyl,  1888,  balance  available 2,278.31 

Amount  appropriated  by  act  of  August  11,  1888 , 20,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 22,278. 31 

(Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I806  and  1867. 

(See  Appendix  P  10.) 
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10.  Oooaa  River ^  Georgia  and  Alabama. — A  plan  wa«  adopted  in  1876 
to  provide  a  channel  not  less  than  80  feet  wide  and  ;^  feet  deep  at  low 
water  between  Eome,  Ga.,  and  the  Selma,  Eome  and  Dalton  Kailroad 
Bridge,  an  estimated  distance  of  236  miles,  increasing  the  depth  over 
the  lesser  rock  shoals  and  over  sand  and  gravel  bars  by  excavations  and 
by  works  of  contraction,  and  overcoming  the  more  serious  obstructions 
by  the  construction  of  locks  and  dams. 

The  expenditure  up  to  June  30,  1888,  of  $461,155.50  has  resulted  in 
securing  a  fair  navigable  channel  from  Eome,  Ga.,  to  Greensport,  Ala., 
and  has  nearly  completed  the  work  of  improvement  to  the  Coosa  Eiver 
coal-fields. 

Julyl,  1887,  amonnt  available $23,999.52 

Jaly  1, 1888,  amoant  ezpeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $21,455.02 

July  1, 1888,  outstanding  liabilities 1.603.52 

23,058.54 


July  1, 1888,  balance  available 940.98 

Amountappropriatedbyactof  August  11, 1888 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 60, 940. 98 


'Amount  (estimated)  required  for  completion  of  existing  project,  subject 

to  revision 234,400.00 

•«  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 

(See  Appendix  P 11.) 

11.  Chattahoochee  River  ^  Georgia  and  Alabama. — The  present  plan  of  im- 
provement (adopted  in  1873)  contemplates  a  low-water  channel  4  feet 
in  depth  and  100  feet  in  width  from  Columbus,  Ga.,  to  Chattahoochee, 
Fla.,  a  distance  of  162^  miles,  by  the  removal  of  snags  and  other  ob- 
structions from  the  channel  and  overhanging  trees  from  the  banks  by 
the  excavation  of  rock  shoals  and  by  works  of  contraction. 

The  expenditure  up  to  June  30, 1888,  of  $220,134.04  has  resulted  in 
securing  a  fair  navigable  channel  between  Chattahoochee  and  Eufaula 
at  all  seasons  of  the  year,  and  between  Eufaula  and  Columbus  at  all 
times,  except  during  the  prevalence  of  extreme  low  water.  The  limited 
annual  appropriations  for  this  improvement  have  not  been  sufficient  to 
maintain  the  works  of  contraction  constructed,  nor  to  extend  or  modify 
them  as  required. 

July  1,  1887,  amount  available $16,504.67 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |;13,620.50 

Julyl,  1888,  outstanding  liabilities 554.27 

14,174.77 


July  1,  1888,  balance  available •, 2,329.90 

Amount  appropriated  by  act  of  August  11,  1888 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 22, 329. 90 

{Amonn  t  (estimated)  required  for  completion  of  existing  project 112, 300. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearenalngJuue30, 1690    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  12.) 

12.  Tallapoosa  River^  Alabama. — The  plan  of  improvement  adopted 
pursuant  to  an  examination  and  partial  survey  of  this  river,  made  under 
an  act  of  Congress  approved  June  14, 1880,  contemplated  obtaining  a 
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uavigable  channel  from  the  mouth  of  the  river  to  the  foot  of  Tallassee 
Reel's,  2  miles  below  the  town  of  Tallassee,  a  distance  of  48  miles, 
with  a  least  depth  of  3  feet  and  a  width  of  60  feet  at  low  water,  by  the 
removal  of  logs  and  snags  from  the  channel,  cutting  overhanging  trees 
from  the  banks,  excavating  the  prescribed  channel  through  certain  rock- 
reefa,  and  removing  certain  sand  and  gravel  bars  by  works  of  contrac- 
tion and  by  dredging. 

The  expenditure  up  to  June  30, 1888,  of  $30,70a86  has  resulted  in 
clearing  out  all  logs  and  snags  from  the  river  channel  and  improving 
one  of  the  rock-reefs,  so  as  to  admit  of  navigation  at  a  moderate  stage 
of  water  for  a  distance  of  48  miles  from  the  mouth  of  the  river. 

July  I,  1^87,  amounfc  available |5, 428.67 

July  1,  1888,  amount  expended  during  fiscal  year,  ezdasive  of 

liabHities  outstanding  July  1, 1887 $3,611.53 

July  1, 1888,  ontBtanding  liabilities 520.15 

4,131,68 

July  1,  1888,  balance  available 1,296.99 

Amoant  appropriated  by  act  of  August  11,1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 8, 796. 90 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890, 
for  maintenance 5,000.00- 
Submitted  in  compliazfte  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  13.) 

13.  Cahaba  River ^  A /oZ^ama. —Fnder  the  act  of  Congress  approved 
Jane  23, 1874,  and  an  act  approved  June  14, 1880.  examinations  and  a 
partial  survey  of  this  river  were  made  in  1874  and  in  1880,  pursuant  to 
which  the  present  plan  of  improvement  was  adopted;  This  contem- 
plates a  channel  60  feet  wide  and  3  feet  deep  at  low  water  from  the 
month  of  the  river  to  Gentreville,  Ala.,  a  distance  of  88  miles,  by  re- 
moving logs  and  snags  from  the  channel,  cutting  overhanging  trees 
from  the  banks,  protecting  caving  banks  from  further  erosion,  remov- 
ing rock-reefs,  gravel-bars,  and  sand-bars  by  excavation,  and  by  works 
of  contraction  and  widening  t^ie  narrow  x)ortions  of  the  river,  all  at  cer- 
tain specified  points. 

The  expenditure  up  to  June  3(J,  1888,  of  $29,698.15,  has  resulted  in 
clearing  the  river  channel  of  logs  and  snags  and  removing  overhanging 
trees  from  the  mouth  of  the  river  to  Gentreville,  and  in  maintaining 
this  degree  of  improvement  up  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1886.  Since  that  time  no  work  has  been  done  because  of  the 
proviso  in  the  river  and  harbor  act  approved  August  5, 1886,  that  "no 
part  of  said  sum  ($7,500  appropriated  for  this  work)  shall  be  expended 
ontil  the  officer  in  charge  shall  have  reported  that  the  railroad  and 
other  bridges  across  said  river  have  been  provided  with  good  and  suffi- 
cient draw  openings."  These  bridges  continue  to  obstruct  the  naviga- 
tion of  the  river,  not  having  been  provided  with  draw  openings.  The 
working  plant  of  the  Cahaba  Eiver  has  been  transferred  to  the  Escam- 
bia and  Conecuh  improvement.  Legislation  is  recommended  to  remove 
these  obstructing  bridges. 

It  is  proposed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks  and  to  the  progressive  improvement  of 
the  river  channel  in  conformity  with  the  modified  project  which  is  given 
in  the  letter  of  transmittal  herewith,  provided  the  existing  legal  impedi- 
ments to  the  progress  of  this  work  shall  be  removed. 
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July  1,1887,  amount  available $7,801.85 

July  1,  1888,  balance  avaUable 7,801.85 

{Amount  (estimated)  required  for  completion  of  existing  project 157, 500. 00 
Amount  that  caabe  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
Submitted  in  compliance  vrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  14.) 

14.  Alabama  River.,  Alabama. — The  plan  of  improvement  adopted  pur- 
suant to  an  examination  and  partial  survey  of  this  river  made  under  an 
act  of  Congress  approved  March  3,  1875,  contemplated  obtaining  a 
channel  200  feet  in  width  and  4  feet  in  depth  at  low  water  from  the  mouth 
of  the  Alabama,  50  miles  above  Mobile,  to  Wetumpka,  Ala.,  a  distance 
of  323  miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  channel,  cut- 
ting overhanging  trees  from  the  banks,  protecting  caving  banks  from 
further  erosion  and  removing  rock-reefs,  gravel  and  sand  bars  by  blast- 
ing, dredging,  and  works  of  contraction  at  certain  specified  points  of 
the  river.  The  expenditure  up  to  June  30,  liiSS,  of  $142,712.56  has  re- 
sulted in  clearing  the  river  channel  from  its  mouth  to  Wetumpka  of  all 
logs  and  snags  obstructing  navigation,  and  in  maintaining  this  degree  of 
improvement.  Works  of  contraction  have  been  constructed  to  a  lim- 
ited extent,  but  it  ha«  not  been  practicable,  with  the  funds  available, 
to  keep  them  in  repair  nor  to  extend  them  or  modify  them  as  required. 
For  several  years  past  operations  have  been  almost  exclusively  con- 
fined to  the  removal  of  snags  from  the  channel.  Since  the  commence- 
ment of  work  in  1878,  the  removal  of  10,660  of  these  obstructions  has 
been  reported. 

July  1, 1887,  amount  available $10,091.57 

July  1,  1688,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $7,804.13 

July  1,  1888,  outstanding  liabilities 639.21 

8.443.34 

July  1,  1888,  balance  available 1,648.23 

Amount  appropriated  by  act  of  August  11, 1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 21,648.23 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  that  can  be  profitably  expended  in  ihcalyear  ending  June  30, 1890    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  15.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— Under  authority  of  the  Secretary  of  War,  proposals  were  invited 
for  the  removal  of  the  wreck  of  the  ship  Bride  of  Lome  from  the  en- 
trance to  Pensacola  Harbor,  Florida,  and  a  contract  awarded  August 
19, 1887,  at  a  total  compensation  of  $2,995. 

The  contractor  claims  that  the  work  has  been  completed.  But  a 
fragment  of  wreck  still  remains  at  a  distance  of  about  458  feet  from  the 
position  of  the  ship.  The  officer  in  charge  being  of  opinion  that  it  i> 
part  of  the  same,  payment  has  been  suspended  pending  the  decision  of 
this  question. 

Under  authority  of  the  Secretary  of  War,  proposals  were  invited  lor 
the  removal  of  the  bark  Laigia^  sunk  near  Quarantine  Station,  Pensa- 
cola Harbor,  and  a  contract  awarded  at  a  total  compensation  of  $950. 

The  work  has  been  completed  and  the  contractor  paid  in  full. 

The  removal  of  these  wrecks  will  greatly  benefit  the  commerce  of  the 
port. 

(See  Appendix  P  16.) 
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EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
BEQUIBEMENTS  OF  THE  RIVEE  AND  HABBOB  ACT  OP  AUGUST  5, 1886. 

Under  the  provisions  of  section  6  of  the  river  and  h<arbor  act  approved 
August  5, 1886,  Captain  Hoxie  was  charged  with  resurvey  of  outer  and 
inner  bars  at  Pensacola,  Fla.,  which  has  not  yet  been  completed  owing 
to  insufficient  amount  of  the  allotment  practicable  for  this  purpose 
from  the  appropriation  for  examinations  and  surveys  made  by  the  act. 
The  officer  in  charge,  in  a  communication  to  this  office  dated  March  7. 
1888,  recommended  a  specific  appropriation  of  $5,000  for  the  purpose 
of  making  proper  survey  and  examination  at  this  locality,  and  his  com 
munication  was  transmitted  to  Congress  from  the  War  Department 
March  15,  1888,  and  printed  as  House  Ex.  Doc.  No.  226,  Fiftieth  Con- 
gress, first  session.    (See  also  Appendix  P 17.) 

IMPKOVEME^'T  OF  THE  HABBOB  OF  MOBILE,  OF  WABEIOB,  TOMBIG- 
BEE,  AND  BLACK  WABBIOE  EFVEBS,  ALABAMA,  AND  OF  CERTAIN 
BIVEBS  IN  MISSISSIPPI— IMPROVEMKNT  OF  CHANNEL  TO  BILOXIBAY. 

OflBcer  in  charge,  Maj.  A.  N.  Damrell^  Corps  of  Eugineers. 

1.  Mobile  Harbor,  Alabama. — ^The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford 
a  channel  of  entrance  Irom  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  not  less  than  17  feet  depth  at  mean  low  watCr. 

The  channel  had  originally  a  minimum  depth  of  5^  feet  through  Choc- 
taw Pass  and  8  feet  in  Dog  Kiver  Bar. 

This  was  deepened  by  dredging,  under  appropriations  from  1826  to 
1853  of  $228,830.08,  to  10  feet  through  both. 

In  1860  the  channel  in  Choctaw  Pass  had  shoaled  to  7J  feet. 

From  1870  to  1878  the  channel  was  deepened  by  dredging  to  13  feet, 
under  appropriations  amounting  to  $40l,U00. 

On  the  present  project  the  amount  expended  to  June  30, 1887,  is 
8747,561.10,  and  resulted  in  obtaining  a  channel  with  a  minimum  width 
of  140  feet  and  a  maximum  width  of  300  feet,  a  minimum  depth  of  17 
feet  and  a  maximum  depth  of  23  feet. 

The  amount  expended  during  the  fiscal  year  ended  June  30, 1888,  is 
82,281.06,  and  was  used  in  construction  of  pile  clusters  to  mark  dredged 
channel,  care  and  preservation  of  boats  and  property,  and  in  making 
an  examination  to  ascertain  condition  of  dredged  channel  in  June,  1888, 
there  not  being  sufficient  money  available  to  accomplish  anything  on 
the  improvement. 

The  channel  has  shoaled  so  that  now  the  minimum  depth  is  14  feet 
and  maxim  am  23  feet. 

The  act  of  August  11,  1888,  making  appropriation  for  this  harbor, 
provides  for  continuing  the  improvement  on  enlarged  project  for  secur- 
ing a  channel  23  feet  deep  and  280  feet  wide.  This  channel  was  esti- 
mated to  cost$l,500,0u0.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  page  1374.) 

The  amount  available  and  appropriation  asked  for  is  to  be  applied  to 
continuing  the  improvement  in  accordance  with  the  modified  project. 

Jnly  1,  1887,  amount  available $2, 438. 90 

Jnly  1,  1888,  amonnt  expended  during  iiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  ISS7 2,281.0(> 

July  1, 1888,  balance  available 157.  84 

Amonnt  appropriated  by  act  of  August  11,  1888 250, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 ^ 250, 157. 84 
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"Amount  (estimated)  required  for  completion  of  existing  project |1, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  1.) 

2.  Black  Warrior  River,  AXahama^from  Tuscaloosa  to. DanieU  Creek. — 
The  present  project  for  the  improvement  of  this  section  of  the  river  was 
adopted  in  1886,  the  object  being  to  afford  a  water-way  for  the  transpor- 
tation of  coal  in  barges  from  the  Warrior  coal  fields  to  the  Gulf  of 
Mexico. 

The  present  natural  channel  is  only  navigable  during  very  high  water, 
and  is  even  then  extremely  dangerous. 

The  amount  expended  to  June  30, 1887,  was  $5,160.02,  and  resulted 
in  completion  of  a  survey  for  preparation  of  plans  and  estimates  for 
doing  the  work,  the  final  adoption  of  plans,  and  in  commencing  a  sur- 
vey for  purchase  of  lands  for  lock-sites,  etc. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$6,495.33,  and  resulted  in  comt)leting  the  survey  for  purchase  of  land 
for  lock-sites,  etc.,  and  in  making  preparations  for  commencing  the  work 
of  constructing  Lock  No.  1  by  hired  labor  and  purchase  of  materials  by 
contrac^t  as  far  as  possible. 

After  careful  revision  by  the  officer  in  charge,  the  estimate  of  the  cost 
of  this  improvement  has  been  increased  to  $741,670. 

The  amount  available  and  that  asked  for  will  be  applied  to  the  con- 
struction of  the  locks  and  dams,  beginning  with  Lock  No.  1. 

July  1,1887,  amount  available |101,099.98 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6,495.33 

July  1,  1838,  balance  available 94,604.6^ 

Amount  appropriated  by  act  of  August  11, 1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 194,604.65 


{Amount  (estimated)  required  for  coMpletion  of  existing  project 539, 420. 00 
Amountthatcan  be  profitably  expended  in  fiscal  yearending  June  30,1890  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

3.  Warrior  and  Tombigbee  rivers  Alabama^  and  Mississippi. — a.  War- 
rior River,  Alabama. — The  present  project  for  the  improve  ment  of  this 
river  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
deep  and  80  feet  wide  at  ordinary  low  water  from  its  junction  with  the 
Tombigbee  up  to  Tuscaloosa. 

The  channel  at  that  time  was  not  navigable  at  low  water  and  was 
much  obstructed  at  a  medium  stage'. 

The  amount  expended  to  June  30,  1887,  was  about  $99,145.42  (exact 
figures  can  not  be  given  for  the  years  1875-1882,  inclusive;  the  appro- 
priation was  made  for  the  Warrior  and  Tombigbee  rivers  jointly,  with- 
out any  special  allotment  for  each,  and  therefore  no  separate  account 
was  kept),  and  resulted  in  obtaining  a  channel  safely  and  easily  navi- 
gable at  a  stage  of  water  fully  3  feet  lower  than  was  formerly  practica- 
ble, enabling  boats  of  3  feet  draught  to  run  when  the  water  is  1  foot 
above  ordinary  low  water. 

The  amount  of  $16,910  was  expended  during  the  fiscal  year  ending 
June  30,  1888,  in  a  survey  of  the  river  and  the  preservation  of  the  im  • 
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provement  previously  made  of  42  miles  of  river  from  a  point  one-half  mile 
above  the  mouth  to  a  point  one-half  mile  below  Millwood. 

Julyl,  1887,  amount  available $17,242.96 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 16,940.00 

Julyl,  1888,  balance  available 302.96 

Amount  appropriated  by  act  of  August  11, 1888 18,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 18, 302. 96 

{Amount  (estimated)  required  for  completion  of  existing  protect 16, 714. 62 

Amonntthatcan  be  profitably  expendedinfiscalyearending  June  30, 1890  17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  3.) 

h.  Tombighee  River ^  Alabamaj  from  Walker^s  Bridge  to  Fulton. — This 
is  a  new  work.  To  comply  with  the  requirements  of  the  river  and  har- 
bor act  of  August  5, 1886,  a  preliminary  examination  and  survey  were 
made  of  the  "  Tombigbee  Eiver  to  ascertain  what  improvement  is  nec- 
essary to  make  said  river  continuously  navigable  from  Vienna^  Ala., 
to  Walker's  Bridge,  Mississippi,"  and  the  report  thereon  accompanies 
this  report  as  Appendix  Q  10. 

The  proposed  improvement  contemplates  the  removal  of  snags  and 
overhanging  trees  to  obtain  a  high  water  channel  from  Walker's  Bridge 
to  the  mouth,  at  an  estimated  cost  of  $11,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $4,000  for 
this  work,  and  a  further  sum  of  $4,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  Auguot  11, 1888 $4 ,  000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

c.  Tombigbee  River  from  Fulton  to  Vienna. — The  project  for  the  im- 
provement of  the  river  between  Columbus  and  Fulton  was  adopted  in 
1873,  the  object  being  to  give  a  good  high- water  navigation  throughout 
by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Ful- 
ton down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  down  to  Aber- 
deen, about  35  miles,  it  was  navigable  for  small  barges  carrying  about 
125  bales  of  cotton.  From  Aberdeen  to  Columbus,  about  65  miles,  nav- 
igation -was  difficult  when  the  river  was  12  feet  above  ordinary  low 
water. 

The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  afford 
a  channel  of  navigable  width  3  feet  deep  during  ordinary  low  water. 

Before  the  improvement  was  commenced  the  channel  was  much  ob- 
structed by  snags  and  overhanging  trees,  and  there  was  only  1  foot  of 
water  on  some  of  the  bars  during  ordinary  low  water. 

The  amount  expended  to  June  30, 1887,  was  about  $72,098.76  (exact 
figures  can  not  be  given  for  reasons  stated  in  Warrior  Eiver  Report), 
and  resulted  in  the  completion  of  the  proposed  improvement  (during 
the  year  1886  in  preservation  of  improvement  already  obtained)  of  that 
section  of  the  river  from  Fulton  down  to  Columbus,  and  in  giving  such  a 
channel  from  Columbus  down  to  Vienna  that  navigation  was  possible 
EKG  88 11 
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on  a  2-foot  rise  for  bouts  drawing  3  feet,  and  the  accomplish  men  t  of 
over  one-half  of  the  work  projected. 

The  amount  of  $6,552.62  was  expended  during  the  fiscal  year  ending 
June  30, 1888,  and  resulted  in  the  preservation  of  the  improvement 
previously  made  by  contract  of  25  miles  of  the  river  from  Rodgers 
Fields  to  Hancocks. 

The  amount  available  and  the  appropriation  asked  for  are  to  bo  ex- 
pended  in  continuing  the  improvement  as  projected,  and  it  is  expected 
will  complete  it. 

July  1, 1887,  amoant  available $7,451.29 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 G,^2,Gi^ 

July  1,  1888,  balance  available 898.67 

Amount  appropriated  by  act  of  August  11,  1888 6,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1 889 7, 398. 67 


(See  Appendix  Q  3.) 

d.  Tombigbee  River j  below  Vienna. — ^The  project  for  the  improvement 
of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being  to  afford 
a  channel  of  navigable  width  and  4  feet  depth  at  ordinary  low  w^ater  from 
the  mouth  up  to  Demopolis,  and  3  feet  deep  from  Demopolis  up  to  Vi- 
enna. 

Before  the  improvement  was  commenced  the  river  was  navigable  from 
the  mouth  up  to  Bladen  Springs,  143  miles  above  Mobile,  during  the 
entire  year,  but  was  obstructed  by  snags.  From  Bladen  Springs  up  to 
Demopolis,  243  miles  above  Mobile,  navigation  was  suspended  about 
two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
snags  and  overhanging  trees,  and  the  water  was  so  shoal  on  the  bars 
that  navigation  was  only  attempted  on  a  considerable  rise.  A  railroad 
bridge  at  Jones's  Bl#iff  also  gave  considerable  trouble. 

The  amount  expended  to  June  30, 1887,  was  about  $95,696.59  (exact 
figures  can  not  be  given,  for  reasons  stated  in  Warrior  River  report), 
and  resulted  in  obtaining  an  unobstructed  channel  with  3  feet  depth  of 
water  from  the  mouth  up  to  Tompkins  Bluff,  197  miles  above  Mobile, 
with  2  feet  depth  up  to  Kirkpatrick's,  260  miles  above  Mobile,  and  1 
foot  depth  (all  at  ordinary  low  water)  up  to  Vienna,  and  in  defraying 
expense  of  watching  and  caring  for  the  public  property,  and  on  a  sur- 
vey. A  considerable  portion  of  the  sum  has  been  used  in  preservation 
of  the  improvement  previously  made. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$10,762.72,  and  resulted  in  the  preservation  of  the  improvement  of  47J 
miles  of  river  between  Bee  Tree  Bar  and  Singleton  by  contract. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  continuing  the  improvement  according  to  the  project  adopted, 
and  will  probably  complete  it. 

Jnlyl,  1887,  amount  available $10,864.98 

•Tuly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

.  outstanding  July  1, 1887 10,762.72 

July  1,  1888,  balance  available 102.26 

Amount  appropriated  by  act  of  August  11,  1888 6,000.00 

Amount  available  for  fiscal  year  eudiug  June  30,  1889 6, 102. 26 


Digitized  by  VjOOQIC 


ftlVER   AND   ItARBOE   IMPROVEMENTS.  163 

{Amoant  (estimated)  lequircd  for  coiupletioa  of  existing  project $6, 888. 38 
Amoantthat  can  bo  proiitably  expended  in  fiscal  year  ending  .June:$0, 1890      G,  900. 00 
Submitted  in  compliance  with  rc(|uirenieuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  3.) 

4,  Xoxvibee  RiveVy  Mississippi. — The  present  i)roject  for  the  improve- 
ment of  this  river  was  adopted  in  1880.  the  object  being  to  afford  a 
channel  for  small  river  steamers  from  its  month  up  to  Macon,  Miss.,  of 
navigable  width  and  depth  during  about  nine  months  of  the  year,  or 
when  the  water  is  above  ordinary  low-water  stage. 

The  amount  expended  to  June  30, 1887,  was  $38,€70.05,  and  resulted 
in  obtaining  a  channel  partially  improved  from  the  mouth  of  the  river 
up  to  Macon,  and  a  wholly  improved  channel  (according  to  project)  from 
Macon  down  to  a  point  28  miles  below  and  from  the  mouth  of  the  river 
to  a  point  30J  miles  above,  giving  a  river  53^  miles  wholly  improved 
and  33  miles  i>artially  improved.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1888,  is  $4,783.85,  and  resulted  in  the  full 
improvement  of  7  miles  of  river. from  a  point  28  miles  to  a  point  35  miles 
below  Macon,  so  that  there  is  now  65^  miles  wholly  and  26  miles  par- 
tially improved. 

Sach  obstructions  as  had  lodged  during  the  last  high  water  in  that 
part  of  the  river  from  Macon  down  wholly  improved  np  to  June  30, 1887, 
were  removed. 

Jaly  1, 1887,  amoant  available $6,320.05 

Jnlv  1,  1888,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1867..^ 4,783.85 

July  1, 1888,  balance  available 1,  ,536. 20 

Amount  appropriated  by  act  of  August  U,  18e8 5,000.00 

Amonut  available  for  fiscal  year  ending  June  30, 1889 6, 536. 20 

{Amount  ^estimated)  required  for  completion  of  existing  project 15, 245. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  yearending  Jnne30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  Q  4.) 

5.  PcLscagoula  Biver,  Mississippi. — The  present  i>roject  for  the  im- 
provement of  this  river  was  adopted  in  1886,  the  object  being  to  afford 
a  chanrltl  of  navigable  width  and  minimum  depth  of  12  feet  at  mean 
low  water  from  Moss  Point  to  the  anchorage  in  the  bay,  and  to  main- 
tain the  river  above  Moss  Point  in  its  improved  condition. 

The  channel  before  the  improvement  commenced  had  a  least  depth 
of  3  feet.  This  was  increased  to  7^  feet,  with  a  width  of  180  feet,  by 
dredging,  from  1878-1880,  at  a  cost  of  about  $45,000. 

From  the  light-house  near  the  mouth  of  the  river  throughout  the  en- 
tire length,  there  is  a  navigable  channel,  obtained  by  the  removal  of 
snags  and  overhanging  trees,  from  1881  to  1884,  inclusive,  at  a  cost  of 
about  $15,000. 

The  amoant  expended  during  the  fiscal  year  ending  June  30,  1888,  is 
$23,117.70,  and  resulted  in  obtaining  a  channel,  by  dredging  through 
the  bar  at  the  mouth  of  the  river,  with  a  minimum  width  of  135  feet 
and  a  maximum  width  of  205  feet,  and  a  minimum  depth  of  9.5  feet  at 
mean  low  water. 

!nie  ofiScer  in  charge  reports  that  it  has  been  necessary  to  increase 
the  estimate  for  the  completion  of  this  work  owing  to  the  hardness  of 
a  portion  of  the  material  to  be  dredged. 
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Tbe  amoant  available  and  the  appropriatioQ  asked  for  are  to  be  ex- 
pended in  the  farther  improvement  of  the  channel  according  to  pro- 
ject, and  in  the  removal  of  such  obstructions  in  the  river  above  Moss 
Point  as  have  lodged  during  the  suspension  of  the  work. 

July  X,  1887,  amoant  available $23,605.25 

Jaly  1, 1888,  amoant  expended  daring  fiscal  year.  exclnBive  of  liabilities 
outstanding  Jaly  1, 1887 23,117.70 

Jaly  1, 1888,  balance  available 487.55 

Amoant  appropriated  by  act  of  Aagnst  11, 1888 27,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1889 5. 27, 487. 55 

{Amoant  (estimated)  required  for  completion  of  existing  project 89, 000. 00 

Amoant  that  can  be  profitable  expended  in  fiscal  year  ending  Jane:30, 1890  50, 000. 00 
8abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  Q  5.) 

6.  Harbor  at  Biloxi^  MisHssippi. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1882,  the  object  being  to  af- 
ford a  channel  of  entrance  from  Mississippi  Sound  to  the  wharves  at 
Biloxi,  of  navigable  width  and  8  feet  deep.  Tbe  channel  before  was 
4^  feet  deep  at  theshoalest  part. 

The  amount  expended  to  June  30, 1887,  was  $976.36,  and  resulted 
in  making  a  survey  of  the  bar  from  Mississippi  Sound  to  Biloxi,  for  the 
purpose  of  locating  the  proposed  channel. 

The  amount  expended  during  the  fiscal  year  ^ding  June  30, 1888,  is 
$16,177.05,  and  resulted  in  dredging  a  channel^  feet  deep  throughout 
at  mean  low  tide,  and  126  feet  wide  from  the  8-foot  curve  outside  in 
Mississippi  Sound,  for  a  distance  of  2,150  feet,  thence  84  feet  wide  for 
a  farther  distance  of  2,000  feet,  and  thence  124  feet  wide  a  further  dis- 
tance of  1,030  feet  to  the  8-foot  curve  in  Biloxi  Bay. 

Jnly  1, 1887,  amoant  available $16,523.64 

Jaly  1, 1888,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnly  1, 1887 16,177.05 

Jaly  1, 1888,  balance  available 346.59 

Amoant  appropriated  by  act  of  Angnst  11,  1888 18, 500. 00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1889 18, 646. 59 

{Amoa a t  (estimated )  required  for  completion  of  existing  project 19, 000. 00 
Amouptthatoan  beprofitably  expended  in  fiscal  year  ending  Jane  30, 1890    19, 000. 00 
Sabmittod  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  6.) 

7.  Pearl  Eiver^  Mississippiy  between  Edinburgh  and  Carthage. — The 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1884,  the  object  being  to  obtain  a  good  high- water  channel  throughout 
for  the  use  of  steamers  during  six  or  eight  months  of  the  year. 

Before  the  improvement  was  commenced  navigation  was  only  possi-  , 
ble  during  very  high  water,  and  was  even  then  troublesome. 

The  amount  expended  to  June  30, 1887,  was  $3,637.04,  and  resulted 
in  such  improvement  of  the  whole  distance  as  to  permit  of  the  passage 
of  steam-boats  of  3 J  feet  draught  with  comparative  ease  and  safety  on 
a  rise  of  5  feet  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$1,058.59,  and  resulted  in  the  full  improvement  of  this  portion  of  the 
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river,  from  Edinburgh  to  Carthage,  24|  miles,  so  that  boats  of  3^  feet 
(Iraaght  can  navigate  safely  on  a  rise  of  5  feet  above  ordinary  low 
water, 

Jaly  1, 1887,  amoant available $1,113.51 

Jaly  1,  1888,  amoant  expended  daring  fiscal  year,  exclosive  of  liabilities 
outstanding  Jaly  1,1887 1,058.59 

July  1,  1888,  balance  available 54.92 

Amoant  appropriated  by  actof  Augast  11, 1888 5,000.00 

Amoant  available  for  fiscal  year  ending  J ane  30,  1889 5, 054. 92 

i Amoant  (estimated)  required  for  completion  of  existing  project 5, 964. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ondiug  June  30, 1890      6, 000. 00 
Submitted  in  compliance  with  roqairemeats  of  sections  2  of  river  and 
harbor  acts  of  1866  ai^  1867. 

(See  Appendix  Q  7.) 

8.  Pearl  River j  Mississippi  from  Jackson  to  Cartlmge, — The  present 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1880,  the  object  being  to  obtain  a  cbanncl  of  5  feet  depth  and  of  naviga- 
ble width  throughout. 

Before  the  improvement  was  commenced  navigation,  even  during  high 
water,  was  difficult  on  account  of  snags  and  overhanging  trees. 

The  amount  expended  to  June  30, 1887,  was  $18,769.40,  and  resulted 
in  such  improvement  of  59  miles  of  river  from  Carthage  down  to  Par- 
tins  Bluff,  that  boats  of  3  feet  draught  of  water  can  navigate  this  dis- 
tance on  a  4foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$1,979.62,  and  resulted  in  the  improvement  of  62  miles  of  river  from 
Carthage  down  to  a  point  1  mile  below  Harvey's  Bluff,  so  that  light- 
draaght  boats  can  navigate  this  distance  with  comparative  safety  on 
a  3-foot  rise  above  ordinary  low  water. 

July  1,  1887,  amoant  available |1,980.60 

Jaly  1,  1888,  amoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatstanding  Jaly  1,  1887 1,979.G2 

July  1, 1888,  balance  available .98 

Amoant  appropriated  by  act  of  Angast  11,  1888 2,500.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 2, 500. 98 

{Amoant  (estimated)  reqaired  for  completion  of  existing  project 26, 500. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890  5, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  Q  8.) 

9.  Fearl  River^  Mississippi^  below  Jackson. — The  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water  and  was  difficult  at  high  water. 

The  amoant  expended  on  the  work  to  June  30, 1887,  was  $87,307.50, 
and  resulted  in  the  complete  improvement  of  that  section  of  the  river 
from  the  head  of  the  cut-off  near  the  head  of  West  Pearl  River  down 
to  the  mouth  at  the  Eigolets,  a  distance  of  51  miles,  and  the  partial  im- 
provement of  the  river  from  Jackson  down  to  the  cut-off,  a  distance  of 
:264  miles. 

The  amoant  expended  during  the  ilscal  year  ending  June  30, 1888,  is 
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$4,807.95,  and  resulted  in  the  closing  of  Farr  Slougb,  situated  23  miles 
above  the  New  Orleans  and  North  Easton  Railroad  Bridge. 

July  1,  1887,  amount  available $4,817.50 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18-?7 4.807.95 

July  1,  1888,  balance  available 9.55 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  on  ding  June  30, 1889 15,009.55 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  30, 000. 00 
Submitted  in  compliance  wlili  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  9.)  • 

EXAMINATION  AND  SURVEY    FOR    IMPROVEMENT,   TO    COMPLY    WITH 
REQUIREMENTS  OF   THE   RIVER  AND    HARBOR  ACT    OF  AUGUST  5, 

188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement,  Major  Damrell  was 
charged  with  survey  of  the  Tombighee  River  to  ascertain  tvhat  improve- 
ment is  necessary  to  make  said  river  coniinuomly  navigable  from  Vienna^ 
Ala.y  to  Walker^s  Bridge,  Miss.,  the  results  of  which  are  still  incomplete, 
but  will  be  submitted  when  received. 

For  preliminary  report  on  this  survey  see  Appendix  Q  10. 

INSPECTION  OF    THE    IMPROVEMENT    OF    THE    SOUTH    PASS  OF  THE 

MISSISSIPPI  RIVER. 

Inspecting  oflBcers,  Maj.  W.  H.  Ueuer,  Corps  of  Engineers,  to  Octo- 
ber 31, 1887,  and  Oapt.  W.  L.  Fisk,  Corps  of  Engineers,  since  that  date. 

The  inspecting  officer  in  his  annual  report  states  that  the  channel  re- 
quired by  law,  viz,  '*  through  the  jetties"  at  the  mouth  of  South  Pass 
'*26  feetin  depth,  not  less  than  200  feet  in  width  at  the  bottom,  and 
having  through  it  a  central  depth  of  30  feet  without  regard  to  width," 
also  "  a  channel  having  a  navigable  depth  of  26  feet "  through  the  shoal 
at  the  head  of  the  pass,  and  "  through  the  pass  itself,"  has  been  main- 
tained throughout  the  year.  No  dredging  has  been  done  in  the  jetties, 
pass,  or  vicinity  since  February,  1883. 

The  channel  beyond  the  jetties  is  somewhat  better  than  last  year,  be- 
ing 250  feet  wide  between  the  2Gfoot  contours  and  110  feet  between 
the  30-foot  contours,  instead  of  210  feet  and  60  feet,  respectively. 

Over  the  fan-shaped  area  beyond  the  ends  of  the  jetties,  embracing 
IJ  square  miles,  the  deposit  has  averaged  .31  foot,  or  an  aggregate  flU 
of  400,000  cubic  yards. 

No  vessels  have  been  aground  in  the  pass  or  jetties  during  the  year, 
although  the  channel  has  been  no  better  than  last  year. 

July  1,  1887,  amount  available *.     $1,503.39 

Amount  appropriated  by  act  of  March  30,  1888 8,800.00 

10,302.39 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 10, 297. 98 

July  1,  1883,  balance  available 4.41 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 004. 41 

(See  Appendix  E.) 
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IMPROVEMENT  OP  VARIOUS  WATEE- COURSES  IN  THE  STATE  OP  LOU- 
ISIANA, AND  OF  BAYOU  PIERRE,  MISSISSIPPI— IMPROVEMENT  OP 
SABINE  PASS,  TEXAS. 

Officers  ia  charge,  Maj,  W.  H.  Heuer,  Corps  of  Engineers,  until  Octo- 
ber 31,  1887;  since  which  date  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

1.  Tchefuncte  River  and  Bogue  Falia^  Louisiana. — The  river  is  naviga- 
ble for  steamers  drawing  5  feet  to  Old  Landing,  aboat  10  or  12  miles 
above  its  month,  and  then  for  lighter-draught  schooners  to  Covington, 
about  2  miles  farther  up  on  the  Bogae  Falia.  The  bar  at  the  mouth  of 
the  river  had  a  depth  of  4^  feet  on  it  at  the  lowest  stage  of  the  water. 
The  project  for  the  improvement  of  the  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  channel, 
and  the  dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  bed,  etc.,  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  reform. 

To  prevent  this,  or  retard  its  reformation,  the  officer  in  charge  in  1884 
recommended  the  building  of  a  breakwater,  extending  into  the  lake  for 
2,500  feet  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882, 
the  obstructions  below  Covington  were  removed.  Part  of  the  unex- 
pended balance  was  used  for  the  construction  of  the  breakwater  extend- 
ing 820  feet  tnto  the  lake. 

The  original  estimated  cost  of  improving  the  river  was  $5,460,  but 
this  did  not  include  building  a  breakwater  across  the  bar.  The  project, 
as  modified  in  1884,  is  estimated  to  cost  $20,400.  This  has  not  yet  re- 
ceived the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington -in  consequence  of  removal  oi 
snags  and  overhanging  trees,  and  it  is  thought  that  the  breakwater  has 
retarded  the  drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty-five  hundred  dollars  was  appropriated  by  Congress  in  August, 
1886,  to  improve  Bogue  Falia,  between  Old  Landing  and  Covington. 
Early  in  1887  operations  began,  and  channels  were  cut  through  the  bars 
in  this  stretch  of  b?iyou  5  feet  in  depth  and  30  to  60  feet  wide,  giving 
better  navigation  to  schooners  to  and  from  Covington. 

To  carry  out  the  project  for  making  the  mouth  of  the  Tchefuncte  a 
harbor  of  refuge,  $19,000  will  be  required. 

Otherwise  no  money  for  the  further  improvement  of  this  stream 
during  the  fiscal  year  ending  June  30, 1800,  is  required. 

July  1, 1887,  amount  available ^727.13 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 600.00 

July  1,  1888,  balance  available 127.13  • 

(See  Appendix  S  1.) 

2.  Tickfaw  River  and  its  tributaries^  Louisiana. — In  1879  Congress  au- 
thorized an  examination  of  this  river.  A  project  was  submitted  in  1881 
to  clean  out  the  river  and  its  navigable  branches — the  Katalbany, 
Blood,  and  Ponchatoula  rivers — by  removing  logs,  snags,  trees,  etc.,  at 
an  estimated  cost  of  $10,230. 

In  lS81-'82-'8G  Congress  made  appropriations  aggregating  $6,000, 
and  20  miles  of  tbc  Tickfaw  and  the  Natalbiiii) ,  to  Springfield,  the  head 
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of  navigation,  have  been  improved.  Work  was  also  done  on  the  Pon- 
chatonia  as  far  as  it  was  thought  advisable. 

The  Blood  Biver  was  also  cleaned  out  as  far  as  navigable.  Only  a 
little  wood  and  some  saw-logs  are  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent,  as  obstructions  will  reform  in  all 
these  streams. 

The  work  has  been  completed  in  accordance  with  the  original  project 
The  officer  in  charge  ciJls  attention  to  the  fact  that  most  of  the  obstruc- 
tions in  these  rivers  are  caused  by  the  careless  felling  of  trees  for  lum- 
ber. 

Jnlyl,  1887,  amount  available 1290.04 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 120.00 

July  1,  1888,  balance  available 170.04 

Amount  appropriated  by  act  of  August  11, 1888 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 1, 170. 04 

(See  Appendix  S  3.) 

3.  Amite  River^  Louisiana. — Before  improvement  the  river  was  ob- 
structed by  snags,  stmken  logs,  and  trees.  One  or  two  small  steam-boats 
and  a  few  sailing  vessels  were  employed  in  the  commerce  of  the  river.  In 
1880  a  project  was  made  to  remove  obstructions  above  Bayou  Manchac, 
so  as  to  get  5  feet  depth,  as  far  as  appropriations  would  permit.  Eight 
thousand  dollars  was  appropriated,  and  the  improvement  of  40  miles 
of  river  above  Bayou  Manchac  was  contracted  for.  The  work  was  ot 
little  benefit  to  commerce.  In  1881  $5,000  more  was  appropriated  to 
continue  the  work.  In  1883  the  project  was  modified  so  as  to  improve 
the  river  below  Bayou  Manchac,  and  work  was  done  upon  about  8  miles 
of  the  river. 

In  1886  $2,000  more  was  appropriated  to  continue  the  improvement. 
This  was  applied  to  that  portion  of  the  river  below  Bayou  Manchac, 
and  principally  between  there  and  Port  Vincent.  Work  was  resumed 
in  November,  1886,  and  completed  in  January,  1887,  and  the  channel 
cleared. 

The  improvement  is  not  a  permanent  one,  as  new  obstructions  will 
form  from  the  caving  banks. 

The  estimated  annual  expenses  of  cleaning  out  this  stream  is  $2,000. 

The  original  estimated  cost  of  the  work  was  $23,760 ;  of  which  $15,000 
has  been  appropriated  and  $14,666.67  spent. 

July  1,1887,  amount  available f333.33 

Julyl,  1888,  balance  available 333.33 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 333. 33 

{Amount  (estimated)  required  for  completion  of  existing  projec t 6, 260. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890      6, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  4.) 

4.  Bayou  La  Fourche,  Louisiana. — The  natural  channel  was  much  ob- 
structed by  snags,  overhanging  trees,  shoals,  and  wrecks.  The  original 
project,  adopted  in  1879,  had  for  its  object  the  removal  of  these  obstruc- 
tions. 

The  amount  expended  on  this  work  uj)  to  end  of  fiscal  year  ending 
June  30, 1884,  was  $24,998.24. 
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The  amount  expended  during  fiscal  year  endings  June  30, 1885,  W;as 
83,756.21  for  care  of  property,  gauge-readings,  and  continuing  im- 
provement. Much  relief  has  been  given  to  commerce  by  removal  of 
snags,  etc. 

The  project  adopted  is  that  for  the  canalizing  of  the  bayou,  connect- 
ing it  with  the  Mississippi  by  a  lock  at  its  head.  This  improvement  is 
estimated  as  costing  $450,000,  with  $31,000  annnal  expense  of  main- 
tenance, this  including  $22,500  interest  on  original  cost  of  $450,000  at  5 
per  cent. 

July  1,  1887,  amount  ayailablo    |79.61 

July  1, 1888,  balance  available \ 79.61 

Amoant  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 50, 079.  CI 

(Amount  (estimated)  required  for  completion  of  existing  project 400, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  Trith  requirements  of  sections  2  of  river  and 
harbor  acts  of  186S  and  1867. 

(See  Appendix  S  5.) 

5.  Bayou  Terrebonne^  Louisiana. — This  work  was  examined  by  di- 
rection of  Congress  in  1879.  The  estimated  cost  of  the  improvement 
was  $18,800,  afterwards  increased  to  $38,800,  and  was  to  consist  of 
dredging  a  channel  4  feet  deep,  and  clearing  out  all  obstructions  to 
Hon  ma,  La. 

The  following  amounts  have  been  appropriated  by  Congress :  in  1880, 
$10,000;  in  1881,  $8,800;  in  1882,  $7,000 :  1886,  $10,000 ;  total,  $35,800. 

When  this  work  was  commenced  in  1880,  the  Bayou  Terrebonne,  in 
many  places,  was  but  little  more  than  a  drainage  ditch,  being  but  11 
feet  wide  where  the  dredge  commenced  work.  The  first  7^  miles  of 
dredging  terminated  about  15J  miles  below  Houma. 

In  1882,  work  was  resumed  and  continued  to  within  about  lOJ  miles 
of  Houma.  In  1886,  work  was  again  resumed,  and  during  the  fiscal 
year  1886-'87,  the  channel  wa«  lengthened  4.1  miles.  The  dredge  con- 
tinuing work  until  December  17, 1887,  carried  the  channel  to  the  rail- 
road depot  at  Houma  and  there  dug  a  turning-basin,  which  completes 
the  work  according  to  the  approved  project  and  within  the  estimated 
cost,  viz,  $3,000. 

To  maintain  will  require  annual  dredging  at  an  estimated  cost  of 
$1,000. 

July  1,  1887,  amount  available ^3,891.13 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetandiBg  July  1, 1887 3,371.46 

July  1,1888,  balance  available 519.67 

Amount  appropriated  by  act  of  August  11,  1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 3, 519. 67 

(See  Appendix  S  6.) 

G,  Bayou  Plaqueminey  Louisiana. — This  is  a  new  work.  To  comply  with 
iLo  requirements  of  the  river  and  harbor  act  of  August  5, 1886,  a  pre- 
liminary examination  and  survey  were  made  of  the  mouth  of  Plaque- 
mine,  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks 
and  also  Bayoa  Plaquemine  and  other  connecting  streams  to  form  the 
best  route  to  Grand  Lake,  Louisiana.  The  report  of  the  result  of  the  sur- 
vey is  printed  in  Senate  Ex.  Doc.  No.  21,  Forty-ninth  Congress,  second 
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session,  and  also  as  Appendix  S  21,  of  the  Report  of  the  Chief  of  Engi- 
neers for  1887. 

The  proposed  project  provides  for  the  opening  of  the  water  route 
indicated  by  removal  of  snags  and  dredging,  and  constructing  a  lock 
at  the  mouth  of  Bayou  Plaquemine  at  an  estimated  cost  of  $1,708,250. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $100,000 
for  this  work,  and  a  further  sum  of  $200,000  may  be  profitably  ex- 
pended in  continuing  it  during  the  fiscal  year  ending  eTunc  oO,  1890. 
Amount  appropriated  by  act  of  August  11,  1888 $100, 000. 00 


'  Amount  (estimated)  required  for  completion  of  existing  project 1,  G08. 250. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 

1890 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

L    andharbor  acts  of  1866  and  1867. 

7.  Bayou  Coiirtableau^  Louisiana. — An  examination  was  made  of  this 
stream  in  1879.  The  estimated  cost  of  improving  it  below  Port  Barr^ 
was  $40,000. 

In  June,  1880,  Congress  appropriated  $7,500  to  commencQ  work,  the 
project  being  to  close  some  of  the  bayous  that  at  high  water  ran  from 
the  Gourtableau  and  thus  force  all  the  water  flowing  out  of  the  bayou 
over  the  Little  Devil  Bar  at  its  mouth. 

After  this  bar  was  removed,  locks  and  dams  were  to  be  constructed 
so  as  to  give  slackwater  navigation  to  Washington,  La.  In  1883,  this 
estimate  was  increased  to  $78,600,  and  provided  for  a  masonry  instead  of 
a  timber  lock. 

In  1882  one  dam  was  built  on  the  Big  Fordoche,  another  ill  the  Little 
Fordoche,  and  trees  were  slashed  in  some  of  the  smaller  bayous  with  a 
view  to  checking  the  flow  of  water  through  them.  The  effect  was  to  in- 
crease the  depth  of  water  over  Little  Devil  Bar. 

In  1884  one  of  the  dams  was  cut  and  Little  Devil  Bar  reformed.  In 
1885  this  dam  was  rebuilt  and  the  other  dam  which  was  damaged  was 
repaired. 

In  1886,  these  two  dams  were  again  repaired  and  another  was  nearly 
completed  in  Bayou  English. 

A  sudden  rise  in  the  Atchafalaya  prevented  the  work  from  being  con- 
tinued and  a  portion  of  the  last  was  destroyed. 

During  the  fiscal  year  1887-'88,  the  Bayou  English  dam  was  repaired 
and  completed,  Bayou  Mamzelle  was  closed,' and  the  wings  of  the  dam 
closing  the  Big  Fordoche  were  repaired.  At  the  time  work  ceased,  earl 3' 
in  November  last,  the  bar  was  cutting  out  rapidly,  there  being  then  a 
channel  of  3  to  5  feet,  while  when  work  begun  there  was  one  of  but  a 
few  inches.  However,  at  that  time  the  closure  of  Old  Eiver  prevented 
any  communication  with  the  Mississippi  Eiver. 

Ilecent  inquiry  leads  to  the  belief  that  the  dams  are  all  in  good  con- 
dition at  this  time,  but  the  back  water  from  the  Atchafallaya  is  so  high 
that  nothing  is  known  regarding  the  present  condition  of  the  bar. 

It  will  be  useless  to  attempt  any  work  on  lock  construction  until  Little 
Devil  Bar  is  gotten  rid  of. 

The  estimate  for  closing  the  bayous  is  $7,107.90. 

Jnly  1,1887,  amount  available $2,902. 16 

July  1,  1888,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  Suly  1, 1887 2,571.29 

July  1, 1888,  balance  available 330.87 

Amonnt  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889  .  - , , 5, 330. 87 
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{Amount  (estimated)  required  for  cdtnpletion  of  existliig  project |;7, 107. 90 

Amount  tbat  can  be  proiitably  expended  in  fiscal  year  ending  J  une  30, 1890  7, 000. 00 
Submitted  in  compliance  wttb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  10.) 

^.  Calcasieu  Eiver  and  Pass^  Louisiana, — In  1874  and  again  iu  1882-^83 
dredged  clmnneU  were  cut  through  the  flats  in  Calcasieu  Lake  above 
Calcasieu  Pass. 

The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 
long. 

Ill  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet  and 
needed  ledrcdging,  but  an  unfortunate  wordiug  of  the  appropriation, 
''  Impro%'ing  Calcasieu  River,"  prevented  its  application  to  this  work. 
In  1880  this  was  remedied,  and  funds  heretofore  appropriated  for  Cal- 
casieu River  became  available  for  both  the  pass  and  the  river.  Con- 
tracts were  made  in  1886  for  building  two  lines  of  piles  and  i)lauking 
abont  120  feet  apart  and  a  mile  or  more  in  length,  between  which  a 
channel  J  (X)  feet  in  width  and  6  feet  in  depth  was  to  be  dredged,  and  the 
excavated  material  thrown  6utside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  0  feet  deep  through  a 
bar  at  the  junction  of  the  river  and  lake  was  included  in  the  contracts. 

Work  was  commenced  on  the  lines  of  piles  and  planking  in  the  winter 
of  1886.  In  the  spring  of  1887  operations  were  resumed  and  the  pile- 
work  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3, 1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the  te- 
redo, and  this  showing  the  life  of  timber  to  be  so  short  in  that  locality 
it  was  proposed  to  modify  the  project  so  far  as  to  omit  the  revetment. 

This  was  approved  by  the  Chief  of  Engineers,  January  12, 1888,  and 
authority  given  to  do  the  work  with  Government  plant. 

Under  this  authority  work  was  begun  in  March,  and  is  now  progress- 
ing satisfactorily. 

The  results  will  not  be*permanent,«but  it  is  thought  that  the  improve- 
ment on  the  lower  bar  will  last  much  longer  than  heretofore. 

July  1,1887,  amount  available 817,2:n.:ff 

Forfeited  to  United  States  by  anuullmeu t  of  contract '. 14. 4:t 

17,\>45.W) 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiiitiesoutstanding  July  1, 1887 $10,376.28 

July  1,1888,  outstanding  liabilities 632.80 

11.009.08 

July  1,1888, balance  available 6,236.72 

Anaount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 16, 236. 72 

(See  Appendix  S  11.) 

9.  Bayou  Pierre^  Mississippi. — ^The  preliminary  examination  of  this 
bayou  was  authorized  by  Congress  and  made  in  1884. 

A  full  report  of  the  examination  was  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1885. 

Part  of  the  bayou  was  deemed  worthy  of  partial  improvement  by  the 
removal  of  logs,  snags,  and  overhanging  trees.  In  August,  1886,  Con- 
gress appropriated  $5,000  for  this  work,  With  this  money  the  snag- 
boat  formerly  in  use  on  the  Tech6  improvement,  then  no  longer  required 
for  that  work,  was  put  in  thorough  repair  and  used  for  cleaning  out  the 
bayou. 
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The  chaDnel  contemplated  in  the  projeet  has  been  completed. 
The  improvement  made  will  not  be  permament,  as  the  same  kind  of 
obstructions  are  likely  to  reform  at  any  time. 

Jaly  1, 1887,  amoant  available (Ii0d2.64 

Jaly  1, 1888.  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 1,031.22 

Julyl,  1888,  balance  available 18.42 

(See  Appendix  S  12.) 

10.  Sabine  PasSj  Texas. — The  object  of  this  improvement  is  to  obtain 
deep  water  at  this  locality  so  as  to  give  an  outlet  to  the  products  of  eastern 
Texas  and  western  Louisiana,  and  give  a  good  harbor  on  the  Gulf  Coast. 
Dredging  was  done  here  in  1878  and  1880,  but  the  excavated  channels  re- 
filled. In  1882  a  project  was  made  to  get  deep  water  by  means  of  two 
jetties  of  brush  and  stone,  and  to  dredge  between  them  if  found  neces- 
sary, the  estimated  total  cost  of  the  work  being  $3,177,606.50.  The  fol- 
lowing appropriations  were  made:  August,  1882, $150,000;  July,  1884, 
$200,000;  August,  1886,  $198,750. 

Work  was  commenced  in  1883,  and  has  continued  since,  when  funds 
would  permit. 

The  west  jetty  was  built  out  continuously  from  the  shore  to  a  length 
of  a  little  more  than  3  miles,  but  was  only  completed  to  mean  high-tide 
level  for  a  length  of  7,270  feet. 

The  greater  part  of  the  foundation  course  of  the  outer  mile  of  this  jetty 
has  since  been  destroyed  by  the  sea,  in  the  absence  of  funds  to  properly 
protect  it  against  damage.  The  other,  or  east  jetty,  foundation  course 
is  now  14,410  feet  in  length,  measured  from  the  shore  end,  and  is  prac- 
tically completed  up  to  high-water  level  for  14,100  feet  of  this  length. 

All  the  work  during  the  past  year  has  been  confined  to  raising  and  ex- 
tending this  jetty.  The  depth  of  water  originally  on  the  bar  was  6J 
feet;  the  last  survey  shows  the  least  depth  to  be  8^  feet,  which  is  a  slight 
improvement  since  the  last  report.  Work  under  the  last  contract  was 
completed  August  4, 1887,  when  the  survey  above  referred  to.wa«  made. 

July  1, 1887,  amount  available $41,081.23 

July  1, 1888,  amount  expended  during  fiscal  year  exclusive  of  liabilities 
outstanding  July  1, 1887 39,277.00 

Julyl,  1888,  balance  available 1,804.23 

Amount  appropriated  by  act  of  August  11,  1888 250,000.00 

Amount  arailable  for  fiscal  year  ending  June  30, 1889 251, 804. 23 

'  Amount  required  for  completion  of  existing  project 2, 051, 000. 00 

Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 

30,1890 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  S 15.) 


IMPBOYEMENT  OF  BIYBBS  AND    HABBOBS  IN  THE  STATE  OF  TEXAS. 

Officer  in  charge,  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  having  ander 
his  immediate  orders  First  Lient.  Geo.  A.  Zinn,  Corps  of  Engineers. 

1.  Entrance  to  Oalveston  Earbovy  Texas. — The  present  project  for  the 
improvement  of  this  locality  was  adopted  in  1874,  modified  in  1880,  and 
again  modified  in  1880,  tbc  object  being  to  deepen  the  channel  so  as  to 
admit  sea-going  vessels  of  the  deepest  draught.    The  natural  depth 
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apon  the  onter  bar  was  about  12  feet  at  m^an  low  tide/  and  upon  the 
inner  bar  about  13  feet.  The  amount  expended  during  the  year  was 
8243,405.99.  The  total  amount  expended  to  June  30, 1888,  including; 
8100,000  subscribed  in  1883  by  the  city  of  Galveston,  is  $1,825,278.83. 
It  has  resulted  in  deepening  the  channel  over  the  outer  bar  to  about  12f 
feet,  and  that  over  the  inner  bar  to  about  20J  feet.  It  is  proposed  dur- 
ing the  coming  year  to  build  the  shore  branch  of  the  south  jetty  to  con- 
nect with  high  ground,  and  to  extend  tbe  finished  work  seaward  about 
1  mile.  During  the  fiscal  year  ending  June  30, 1890,  it  is  proposed  to 
complete  the  south  jetty  now  under  construction  to  the  crest  of  the  bar, 
and  to  build  a  north  jetty  to  the  same  distance. 

July  1,  1887,  amount  available 1296,217.10 

Jaly  1, 1888,  amoant  expended  dnrinff  fiscal  year,  exolasive 

ofliabilitiee ontstandin^ Jnly  1,  1^ |223, 060.61 

Jnly  1,  1888,  outstanding  liabilities 20,435.38 

July  1,  1888,  amount  covered  by  existing  contracts 49, 850. 04 

293,346.03 

July  1,  1688,  balance  avaUable 2,871.13 

Amount  appropriated  by  act  of  August  11, 1888 500,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 502, 871. 13 

Amoant  (estimated)  required  for  completion  of  existing  project 6,200, 000. 00 

Amoant  that  can  be  profitablv  expended  in  fiscal  year  ending  June 

i     30,1890 1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  T  1.) 

2.  Ship-channel  in  Oalveston  Bay^  Texas, — The  present  project  for  this 
improvement  was  adopted  in  1871,  and  modii9ied  in  1877,  the  object 
being  to  excavate  and  maintain  achannell2  feet  deep  and  100  feet 
wide  at  bottom,  through  Galveston  Bay  from  Bolivar  Channel  to  Mor- 
gan's Cut,  a  distance  of  about  18.33  miles.  The  average  natural  depth 
of  the  bay  was  about  8}  feet,  with  a  depth  in  some  places  of  about  7 
feet.  The  amount  expended  during  the  year  was  $33,099.12.  The  total 
amount  expended  to  June  30, 1888,  is  $325,022.30.  It  has  resulted  in 
the  excavation  of  a  channel  having  an  average  depth  of  14^  feet  through 
Iledfish  Bar,  a  length  of  about  2  miles,  which  has  maintained  itself  since 
1883,  and  more  recently  in  the  excavation  of  a  channel  12  feet  deep  and 
100  feet  wide,  for  a  length  of  11,770  feet  immediately  north  of  Bolivar 
Channel. 

The  estimate,  $100,500,  submitted  for  carrying  on  the  work  during 
the  fiscal  year  ending  June  30, 1890,  is  the  amount  required  to  complete 
the  original  excavation,  and  to  maintain  it  one  year.  The  work  is  not 
capable  of  permanent  completion.  It  is  estimated  that  an  annual  ex- 
penditure of  about  $80,000  will  be  required  to  maintain  it,  which  may 
be  reduced  to  $50,000  if  the  Government  own  the  plant. 

July  1,  1887,  amount  available $154,576.82 

Jaly  1,  18S8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitieM  outstanding  July  1,  1887 126,513.58 

July  I,  1888,  outstanding  liabilities 6,585.54 

July  1,  1888,  amount  covered  by  existing  contracts 114, 199. 00 

147,298.12 

Jnly  1,1888,  balance  available 7,278.70 

Amountappropriatedby  act  of  August  11,  1888. 100,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 107,278.70 
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'Amount  (eatimated)  required  fbr  completion  of  exiatinp;  project,  and 

maintain  one  year f  106, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  106, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(See  Appendix  T  2.) 

3.  Trinity  River,  Texas. — The  present  project  for  the  improvement  of 
this  stream  was  adopted  in  1873,  the  object  bein^  to  afford  a  navigable 
channel  5  feet  deep  through  the  bar  at  the  mouth  and  up  to  Liberty,  a 
distance  of  41  miles.  The  natural  channel  through  the  bar  at  the  mouth 
was  narrow  and  had  a  depth  of  but  ^  feet.  A  bar  about  4J  miles  be- 
low Liberty  and  numerous  snags  obstructed  navigation.  There  were  no 
expenditures  during  the  year.  The  total  amount  expended  to  June  30, 
1888,  is  $34,500.  It  has  resulted  in  facilitating  the  entrance  to  the  river, 
though  the  depth  over  the  bar  has  not  been  increased.  The  interior 
navigation  was  temporarily  relieved  by  the  removal  of  snags  and  of  the 
bar  near  Liberty.  It  is  proposed  during  the  coming  year  to  repair  and 
extend  the  revetments  at  the  mouth  of  the  river,  and  during  the^fiscal 
year  ending  June  30, 1890,  to  complete  that  work,  and  to  deepen  the 
channel  to  5  feet  by  dredging.  This  will  complete  the  project  so  far  as 
it  is  necessary  at  this  time.  There  are  numerous  snags  in  the  river  be- 
tween Liberty  and  Moss  Bluff,  21  miles  below,  but  as  this  part  of  the 
stream  is  rarely  used,  and  as  a  new  supply  of  these  obstructions  may  be 
expected  annually,  it  is  proposed  to  defer  further  work  here  indefi- 
nitely. 

Amount  appropriated  by  act  of  August  11,  1888 812,500.00 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1890    12, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  T  3.) 

4.  Buffalo  BayoUj  Texas, — ^The  present  project  for  the  improvement  of 
this  stream  was  adopted  in  1880,  the  object  beings  to  straighten,  widen, 
and  deepen  the  channel  to  a  depth  of  12  feet,  and  a  width  of  100  feet 
at  bottom,  between  the  city  of  Houston  and  Simms's  Bayou,  11  miles  be- 
low, and  to  remove  such  snags,  stumps,  and  overhanging  trees  as  were 
obstructions  to  navigation.  The  natural  depth  was  in  many  places  not 
more  than  G  feet,  and  the  channel  was  narrow  and  tortuous.  The  amount 
expended  during  the  year  was  $10,986.17.  The  total  amount  expended 
to  June  30, 1888,  is  $117,002.20.  It  has  resulted  in  clearing  the  channel 
of  the  most  prominent  snags,  stumps,  and  overhanging  trees,  in  easing 
some  of  the  bends,  and  in  removing  such  shoals  as  obstructed  a  7fool 
navigation.  These  obstructions  are  renewed  in  greater  or  less  degree 
each  year.  The  amount  required  for  the  completion  of  the  original  ex- 
cavation is  estimated  at  $267,000,  subject  to  revision.  The  project  is 
not  capable  of  permanent  completion.  * 

July  1,  1887,  amount  available $18,073.97 

July  1,  las^y  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 16,986.17 

July  1,  1888,  balance  available 1,087.80 

Amountappropriatedby  act  of  August  11,  1688 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2G,  087. 80 
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'Amount  (estimated)  reqaired  for  completion  of  existing  project  Hubject 

to  revision $242,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  ,  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
L    harbor  acts  of  1666  and  1867. 

(Apx>eiidix  T  4.) 

5.  Mouth  of  Brazos  River ^  Teooaa. — The  advisability  of  a  farther  prose- 
cution of  this  improvement  under  the  project  adopted  in  1880,  being 
questionable,  the  subject  was  submitted  to  Congress  in  a  special  report 
printed  in  House  Ex.  Doc.  No.  109,  Fiftieth  Congress,  first  session. 
The  total  amount  expended  to  June  30, 1883,  is  $142,098.43.  It  has  not 
resulted  in  any  useful  efi:<dct  upon  the  bar. 

July  1,  1887,  amonnt  available ^17,916.06 

Jaly  1,  1888,  amo^t  expended  during  fiscal  year  exclusive  of 

liabUities  ontstanding  July  1,  1887 $1,254.49 

July  1, 1888,  outstanding  liabiUties 10.00 

1,264.49 

July  1,  1888,  balance  avaUablo 16,651.57 

(See  Appendix  T  5.) 

6.  Pass  Cavalhj  inlet  to  Matagorda  jBay,  Texas, — ^The  works  heretofore 
constructed  for  the  improvement  of  this  locality  have  practically  disap- 
peared, and  if  resumed,  must  begin  anew  upon  a  new  site  at  a  largely 
increased  estimate  of  cost.  The  total  amount  expended  to  June  30, 
1888,  is  $292,050.22.  It  has  not  resulted  in  any  useful  effect  upon  the 
bar. 

July  1, 1887,  amount  available $37,404.84 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,950.06 

July  1, 1888,  outstanding  liabilities 5.00 

— '■ 1,955.06 


July  1,  1888,  balance  available 35,449.78 

(See  Appendix  T  6.) 

7.  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Chrwiij  Texas. — 
The  present  project  for  the  improvement  of  this  locality  was  adopted 
in  1879  and  modified  in  1887,  the  object  being  to  fix  the  position  of  tbe 
pass  and  to  provide  a  navigable  channel  at  least  20  feet  dec))  through 
the  bar..  In  its  natural  state  tbe  pass  was  moving  bodily  at  the  rate 
of  about  260  feet  per  year,  aud  the  channel  depth  over  the  bar  varied 
from  7  feet  to  9J  feet.  The  amount  expended  duriug  the  year  was 
895,449.78.  The  total  anfiount  expended  to  June  30, 1888,  including 
19,938.93  subscribed  in  1883  by  citizens  of  Kockport  and  Corpus  Ghristi, 
is  $489,006.73.  It  has  resulted  in  partially  checking  the  southwest- 
ward  movement  of  the  pass.  It  is  proposed  during  the  coming  year  to 
complete  the  protection  of  the  southerly  shore  of  the  pass  and  during 
the  fiscal  year  ending  June  30, 1890,  to  begin  the  reconstruction  of  the 
south  jetty.  The  amount  required  for  the  entire  completion  of  the 
project  is  $1,671,293.72. 

Jaly  1,  1887, amonnt  available ,,. |®7,631.98 

Jaly  1,  1888,  amonnt  expended  durinj|r  fiscal  year,  exclusive 

of  liabilities  ontstandiDg  July  1,  18c}7 .• 172, 758. 51 

Jaly  1,  1888,  outstanding  liabilities 22,691.27 

95,449.78 


Jaly  1,188.S,  balance  available 2,182.20 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 « .      102, 182. 20 
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f  Amoant  (estimated)  required  for  completioa  of  existing  project $1, 471, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890... 200,000.00 

j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l^     harbor  acts  of  18U6  and  1867. 

(See  Appendix  T  7.) 

8.  Harbor  at  Brazos  Santia^Oj  Texas. — ^The  present  project  for  the 
improvement  of  this  locality  was  adopted  in  1881,  the  object  being  to 
fix  the  position  of  the  channel  over  the  bar  at  the  entrance  and  to 
deepen  it.  In  its  natural  state  the  channel  was  shifting,  and  its  depth 
varied  from  6  feet  to  8  feet.  The  amount  expended  during  the  year 
was  $3,386.06.  It  was  applied  to  a  survey,  recording  commercial  sta- 
tisticSf  and  reports.  The  total  amount  expended  to  June  30, 1888,  is 
$188,690.23  (besides  an  appropriation  of  $6,000  in  1878,^pplied  to  re- 
moving a  wreck).  It  has  resulted  in  no  useful  effect"  upon  the  bar,  and 
the  works  heretofore  constructed  have  practically  disappeared.  It  is 
proposed  during  the  coming  year  to  limit  operations  to  merely  keeping 
a  record  of  commercial  statistics. 

The  amount  required  for  the  entire  completion  of  the  project  is 
$1,096,000. 

July  1, 1887,  amoant  available $37,295.83 

July  1,  188y,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding:  July  1,  1887 |3,381.06 

July  1,  1888,  outstanding  liabilities 5.00 

3,386.06 

July  1, 1888,  balance  available 33,909.77 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 58, 909. 77 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  8.) 

WESTERN    KIVERS. 

IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE 
STATES  OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY 
TO  THE  MISSISSIPPI— WATER-aAUGES  ON  THE  MISSISSIPPI  AND  ITS 
PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Capt.  J.  H.  Willard,  Corps  of  Engineers. 

1.  Bed  RiveTj  Louisiana  and  Arkansas. — The  present  improvement 
was  begun  in  1872.  At  that  time  navigation  above  Shreveport,  La., 
was  almost  impossible  on  acconnt  of  the  great  raft.  Low- water  navi- 
gation between  Shreveport  and  Grand  Ecore,  La.,  was  affected  seriously 
by  the  gradual  enlargement  of  Tone's  Bayou  outlet,  which  depleted  the 
main  channel  of  the  river  below.  The  entire  river  from  Fulton,  Ark., 
to  its  mouth  was  greatly  obstructed  by  snags,  sunken  logs,  wrecks, 
leaning  trees,  etc.,  and  the  channel  at  the  falls  of  Alexandria,  La.,  was 
insufficient  for  the  demands  of  commerce. 

The  project  has  contemplated  the  removal  of  the  great  raft,  the 
closure  of  Tone's  Bayou,  the  removal  of  snags  and  other  obstructions, 
opening  a  channel  through  the  falls  at  Alexandria,  increasing  the  depth 
of  channel  at  shoal  places,  and  improving  Alexandria  Harbor. 

The  work  from  1872  to  the  end  of  the  fiscal  year  1887  consisted  of  the 
removal  of  the  raft,  preventing  its  reforming,  and  clearing  the  river  of 
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obstrnctions.  Several  iueffectual  attempts,  bad  beeu  made  to  close 
Tone's  Bayoa,  bat  notliiog  since  18S3,  when  the  dam  then  under  con- 
strnction  was  destroyed.  The  excavation  at  the  falls  of  Alexandria 
was  practically  completed.  The  work  for  the  protection  of  Alexandria 
Harbor  was  completed  accordiug  to  the  project  as  far  as  the  fands 
available  would  permit.  This,  in  conucction  with  the  dam  at  the  lower 
falls,  has  been  of  some  benefit  to  the  river  bank  at  Alexandria.  The 
field  work  of  the  survey  from  Fulton  to  the  mouth  of  tUe  Atchafalaya 
was  completed  between  Fulton  and  Caspiana.  The  amount  expended 
to  Juno  30,  188S,  was  $800,158.17. 

During  the  fiscal  year  1888  the  snag-boats  Meigs  and  Florence  were 
employed  in  the  low-water  season,  the  former  removing  obstructions 
below  Shreveport  in  August  and  September,  and  the  latter  above 
Shreveport  in  August,  September,  and  October.  The  Florence  was 
called  out  again  to  remove  jams  during  the  floods  of  March  and  May. 
Operations  were  limited  to  the  above  by  reason  of  the  small  amount 
available. 

July  1,  1887,  amoaufc  available $18,245.30 

Jaly  1,  1888,  amount  expended  daring  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 16,403.47 

July  1, 1888,  balance  available 1,841.83 

Amount  appropriated  by  act  of  August  It,  18SS 65,000.00 

Amount  available  for  fiscal  year  endiug  J utie  30,  1883 66, 841 .  83 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  1.) 

2.  Survey  of  Bed  River. — ^Thc  act  of  August  5, 1886,  in  appropriating 
$75,000  for  Eed  Eiver,  provided  that  $25,000,  or  so  much  thereof  as 
may  be  necessary,  shall  be  used  in  making  a  thorough  survey  of  the  river 
from  Fulton,  Ark.,  to  the  AtchafalayaEiver,  and  in  completing  the  survey 
of  Bayou  Pierre,  Louisiana.  Of  this  amount  $24,065.12  was  expended 
to  June  30, 1887  (see  Report  of  Chief  of  Engineers,  Appendix  N,  page 
1450).  It  was  estimated  in  this  Eeport  that  an  additional  sum  of 
$35,000  would  be  needed  to  properly  complete  this  survey,  and  the  act 
of  August  11, 1888,  appropriates  this  amount. 

July  1, 1887,  amount  available 1334.88 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oustanding  July  1,1887 334.88 

Amount  appropriated  by  act  of  August  11,  1888 35;  000. 00 

3.  Cypress  Bayou,  Texas  and  Louisiana. — This  improvement  includes 
the  whole  navigable  channel,  from  Shreveport,  La.,  to  Jefiferson,  Tex., 
via  Soda  and  Fairy  Lakes  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredging  a  high-water  chan- 
nel from  JeflTerson  to  Red  River,  which  was  completed  in  1880. 

The  act  of  August  5, 1886,  appropriated  818,000  "to  complete  the 
improvement."  The  project  for  application  of  this  amount  contemplated 
rebuilding  the  dredge  formerly  used  on  this  work,  and  by  means  of  this 
boat  to  straighten  and  mark  the  present  channel,  remove  stumps  there- 
from, and  re-open  cuts  by  dredging. 

During  the  fiscal  year  the  work  in  Cypress  Bayou  proper,  which  in- 
cludes the  principal  amdunt  of  dredging,  has  been  completed.  That 
ENG  SS 12 
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remaiuiug  to  be  done  consists  iu  straightening  jiiul  clearing  the  channel 
of  stumps  through  the  lakes  to  Shreveport. 

The  balance  available  U  not  sufficient  for  this  purpose,  but  it  is  recom' 
mended  that  the  work  be  continued,  at  a  cost  of  $7,500. 

July  1,  1887,  amount  available $12,393.61 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oustanding  July  1,  1887 12,055.32 

Julyl,  1868,  balance  available 338.29 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Wee  Appendix  U  2.) 

4.  OudcMta  and  Black  Riven's^  Arkansas  and  Louisiana. — The  improve- 
ment of  Ouachita  Eiver  was  begun  in  1871.  Black  Eiver,  the  connect- 
ing stream  between  Ouachita  and  Ked  rivers,  was  added  under  the 
same  head  of  appropriation  by  act  of  1884.  The  present  project  con- 
templates the  removal  of  wrecks,  logs,  snags,  leaning  trees,  etc.,  ob- 
structing navigation,  and  the  improvement  of  shoal  places  between 
Camden,  Ark.,  and  the  mouth  of  Black  Eiver. 

The  amount  expended  under  present  project  to  June  30, 1888,  was 
8193,912.13.  Besides  the  removal  of  obstructions,  an  increased  depth 
of  from  12  inches  to  over  3  feet  was  gained  at  some  of  the  shoal  places. 

No  funds  were  available  for  work  during  the  past  fiscal  jear. 

No  estimate  lor  permanent  improvement  can  be  submitted,  as  ob- 
structions are  forming  continually. 

Amount  appropriated  bj' act  of  August  11,  1888 120,000.00 

(  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1800    20, 000. 00 
<  Submitted  in  compliance  with  roquironionts  of  sections  2  of  river  and 
(      harbor  acts  of  186G  and  1867. 

(See  Appendix  U  3.) 

5.  Ouachita  Bivery  Arkansas,  above  Camden. — This  is  a  new  work.  To 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1886,  an  examination  (no  survey  being  necessary)  was  made  of  the 
Ouachita  River  above  Camden,  and  the  report  thereon  is  ])rinted  in  the 
Report  of  the  Chief  of  Engineers  for  1887,  as  Appendix  U  27. 

The  proposed  improvement  consists  in  the  removal  of  snags,  cutting 
leaning  timber,  and  building  brush-dams  at  tlie  shoals,  at  an  estimated 
cost  of  $9,000. 

The  river  and  harbor  act  of  August  11, 188«,  appropriates  $9,000  to 
complete  the  work. 

Amount  appropriated  by  act  of  August  11,  1888 §9,000.00 

C.  Bayou  D^ArhonnCj  Louisiana. — The  project  for  this  improvement 
was  adopted  in  1884,  and  contemplates  the  removal  of  snags,  logs, 
wrecks,  leaning  trees,  etc.,  obstructing  navigation  from  Stein's  Bluff  to 
the  mouth,  42  J  miles,  at  an  estimated  cost  of  815,000. 

The  amount  expended  to  June  30, 1888,  was  $7,000,  wliich  resulted  in 
the  i*emoval  of  obstructions  from  about  one-halfof  that  part  of  the  stream 
in  which  improvement  is  contemplated. 

The  small  balance  available  at  the  beginning  of  the  Hscal  year  was 
expended  in  removing  obstructions  from  about  12  miles  of  the  bayou. 

But  little  work  is  required  in  tiie  29  miles  above  the  mouth  at  pres- 
ent, and  with  the  amount  asUed  J  or  the  fiscal  year  ending  June  30, 1890, 
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it  is  proposed  to  continue  the  removal  of  obstructions  up  to  Stein's 
Bluff. 

The  work  is  not  permanent  as  new  obstructions  are  forming  contin- 
ually. 

Jalyl,  1887,  amount  available (669.23 

July  1, 1888,  amount  espeuded  during  fiscal  year^  exclusive  of  liabilities 
outstanding  July  1, 1887 669.23 

Amount  appropriated  by  act  of  August  11,  1888 2, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project C,  000. 00 
Amoantthatcanboprofitably  expended  in  fiscal  year  ending  June  30, 1890      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  U  4.)  ' 

7.  Little  River  J  Louisiana. — This  is  a  new  work.  To  comply  with  the 
requirements  of  the  river  and  harbor  act  of  August  5, 188G,  a  preliminary 
examination  (no  survey  being  required)  was  made  of  the  above  stream, 
and  the  report  thereon  is  printed  as  Appendix  U  30  of  the  Report  of  the 
Chief  of  Engineers  for  1887. 

The  contemplated  improvement  consists  in  the  removal  of  sunken 
logs  and  catting  away  overhanging  trees  from  Catahoula  Lake  to  Black 
Eiver,  at  an  estimated  cost  of  $2,500. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $2,600  for 
the  work. 

Amount  appropriated  by  act  of  August  11,  1883 $2, 500. 00 

8.  Bayou  Bartholomew^  Louisiana  and  Arkayisas. — This  improvement 
wa«  begun  in  1881,  the  project  contemplating  the  removal  of  wrecks, 
snags,  overhanging  timber,  etc.,  obstructing  navigation  between  Bax- 
ter, Ark.,  and  the  mouth,  a  distance  estimated  to  be  213  miles. 

The  amount  expended  to  Juno  30, 1883,  was  $23,000.  The  work  had 
extended  nearly'  over  the  entire  portion  of  the  bayou  included  in  the  pro- 
ject, and  lessened  the  dangers  of  navigation  greatly.  But  no  permanent 
improvement  can  be  effected,  as  new  obstructions  are  forming  continu- 
ally. 

Dnring  the  fiscal  year  about  48  miles  of  the  bayou  were  worked  over. 

July  1,  1887,  amount  available $1,883.45 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities. 

outstanding  July  1, 18b7 1,883.45 

Amount  appropriated  by  act  of  August  11, 1888 5, 000. 00 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      6, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  "2  of  river  and 
I     harbor  acta  of  1860  and  1867. 

(See  Api^endix  U  5.) 

9.  Bayou  Bceuf^  Louisiana. — The  project  for  improvement  of  this 
bayou  was  adopted  in  1880,  and  contemplated  the  removal  of  snags, 
logs,  leaning  timber,  etc.,  obstructing  navigation  between  Wallace's 
Landing  and  its  mouth,  a  distance  of  280  miles.  An  examination  of 
three  outlets  of  the  bayou  near  Point  Jefferson,  La.,  was  made  in  1884, 
and  their  closure  recommended  at  a  cost  of  $8,500. 

The  amount  expended  to  June  30, 188S,  was  $15,482.75,  exclusive  of 
existing  contracts.  The  removal  of  obstructions  enabled  boats  to  run  to 
Point  Jefferson,  19  miles  below  Wallace's  Landing,  during  high  water. 

In  August,  1887,  an  agreement  was  made  with  a  planter  in  the  vicin- 
ity K)f  Point  Jeflterson  to  close  the  three  outlets,  so  far  as  the  funds 
available  would  permit.  In  connection  with  levee  work  he  was  perform- 
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iug  near  by.  Outlet  Ko.  1  was  closed,  and  No.  2  begun,  but  was  dis- 
continued by  bad  weather  in  December  and  nothing  has  been  done  since. 

It  is  proposed  to  ai)ply  the  available  balance  to  closing  the  outlets. 

Xo  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  time  to  time. 

July  1,  lf-87,  amount  available |4,981.41 

July  1,  18S8,  amount  expendcdiduriug  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $3, 138. 54 

July  1.  1888,  outstanding  liabilities.., 325.62 

J  uly  1, 1888,  amount  covered  by  exisiing  contraQts 1, 320. 00 

4,784.16 

July  1,  1888,  balance  available 197.25 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 6, 197. 25 


1 


Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 


ompliance  -with  requirement  < 
harbor  acts  of  lyGG  and  18C>7. 


(See  Appendix  U  C.) 

10.  Tensas  River  and  Bayou  Macoiiy  Louisiana. — ^The  project  for  im- 
provement of  Tensas  Itiver  was  adopted  in  1881,  and  contemplated  the 
removal  of  logs,  snags,  leaning  timber,  etc.,  obstructing  navigation  from 
Dallas  to  its  mouth,  about  180  miles,  at  an  estimated  cost  of  $23,000. 
Bayou  Macon,  a  tributary,  was  added  under  the  same  head  of  appro- 
priation by  act  of  1884,  and  the  project  contemplates  the  removal  of  the 
same  class  of  obstructions  as  in  Tensas  from  Floyd  to  its  mouth,  about 
130  miles,  at  an  estimated  cost  of  $17,000. 

The  amount  expended  to  June  30, 1888,  was  $11,000,  $7,000  of  which 
had  been  applied  to  improvement  of  Tensas  Eiver  and  the  balance  to 
Bayou  Macon. 

Operations  were  continued  in  Bayou  Macon  from  October  13, 1887,  to 
the  end  of  the  month,  when  the  funds  were  exhausted.  The  work  con- 
sisted principally  in  destroying  accumulations  of  drift.  This  placed  the 
bayou  in  good  condition  for  high  and  medium  stages,  but  navigation 
can  be  improved  by  removal  of  sunken  logs,  etc.,  from  the  channel. 

The  work  is  not  permanent,  as  new  obstructions  are  forming  continu- 
ally. 

Jnly  1,  1887,  amount  available $400.39 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 400.39 

Amount  appropriated,  by  act  of  August  11, 1888 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en£nff  J  une  30, 1890    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  7.) 

11.  Bayous  Bondeway  and  Vidal^  Louisiana^  by  removing  obstructions, — 
This  is  a  new  work.  To  comply  with  the  requirements  of  the  river  and 
harbor  act  of  August  5, 1886,  an  examination  was  made  (a  survey  being 
unnecessary)  of  the  bayous  above  referred  to,  and  the  report  thereon  is 
printed  in  the  Keport  of  the  Chief  of  Engineers  for  1887,  as  Appendix 
or  29. 

The  improvement  proposed  is  the  removal  of  obstructions,  chiefly 
leaning  trees,  from  the  canal  and  the  part  of  Bayou  Vidal  which  will 
remain  open  from  the  lake  to  the  line  of  the  levee  proposed  to  be  erected 
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bv  State  aatUority  north  of  Lake  Palmyra,  etc.,  at  an  estimated  cost  of 
81,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $1,000  for 
thi3  work. 

Amouut  appropriated  by  act  of  Aug\ist  11,  1888 $1, 000. 00 

12.  Big  Black  River^  Mississippi, — The  project  for  this  improvement 
contemplated  the  removal  of  snags,  logs,  wrecks,  and  leaning  trees 
obstructing  navigation  between  the  mouth  and  Cox's  Ferry,  130  miles 
above,  at  an  estimated  cost  of  $32,000.  Such  improvement  can  not  be 
permanent,  as  new  obstructions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
removing  obstructions  in  the  first  75  miles  above  the  mouth.  Ko  work 
has  been  done  since. 

The  appropriation  in  the  act  of  188C  contained  the  following  proviso : 
*'  No  part  of  this  appropriation  shall  be  used  until  the  State  of  Missis- 
sippi shall  have  first  caused  the  bridges  south  of  the  Vicksburg  and 
Meridian  Kailroad  to  be  so  constructed  as  not  to  obstruct  the  navigation 
of  said  stream.'^    This  requirement  has  not  been  complied  with  yet. 

July  1,  1887,  amount  available $5,000.00 

July  1.  1888,  balance  available 5,000.00 

Auionut  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  8.) 

13.  Yazoo  River^  Mississippi. — Work  in  this  river  was  begun  in  1873 
by  removing  the  wrecks  of  eleven  steam-boats  sunk  during  the  war. 
The  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
trees,  etc.,  which  obstruct  the  channel  throughout  the  entire  length  of 
the  stream.  !N^o  permanent  improvement  can  be  effected,  as  each  flood 
brings  new  obstructions  into  the  river,  and  others  are  added  by  sliding 
banks,  etc. 

The  amount  expended  to  June  30, 1888,  was  $157,000.56.  The  large 
number  of  wrecks  and  natural  obstructions  which  limited  navigation  of 
(be  .stream  had  been  removed  to  such  an  extentthat  the  river  was  naviga- 
ble Irom  its  head  to  its  mouth  the  entire  year. 

The  snag-boat  ilf(ei(7»  continued  work  during  July,  1887,  and  was  then 
liiinsferred  to  Red  River.  At  the  close  of  operations  the  river  was  less 
obstructed  and  navigation  safer  than  ever  known.  An  attempt  was 
made  in  September  to  deepen  the  channel  over  the  bar  at  the  mouth, 
Unt  the  funds  available  being  insufficient  the  work  was  abandoned.       • 

July  1,  1887,  amoant  available $3,960.45 

Julv  1,  18d8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1. 1887 2,967.01 

July  1,  1888,  balance  available 993.44 

Amount  appropriated  by  act  of  August  11,  1888 32, 000. 00 

Amoun  t  available  for  fiscal  year  ending  June  30, 1889 32, 993. 44 

Amouii  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requii-ements  of  sections  2  of  river  and 
harbor  acts  of  a«66  and  1867. 

(Sec  Appendix  U  9.) 

14.  Tchula  LalcCy  Mississippi. — The  project  for  this  improvement  was 
adopted  in  1881,  and  contemplated  the  removal  of  snags,  logs,  leaning 
timber,  etc.,  obstructing  navigation,  to  enable  light-draught  steam-boats 
to  enter  the  lake  earlier  in  the  season. 
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The  amount  expended  to  June  30,  18S8,  was  $8,099.22. 
No  work  was  done  during  the  fiscal  year. 

No  permanent  improvement  can  be  effected,  as  new  obstructions  are 
forming  continually. 

Jnly.l,  1887,  nmount  available $510.18 

July  1, 1888,  amount  expended  during  fiscal  year^  exclusive  of  liabilities 
outstanding  July  1, 1887 518.40 

July  1,  1888,  balance  available .78 

Amount  appropriated  by  act  of  August  11,  1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1839 3, 000. 78 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1890      G,  000. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  ii  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  10.) 

15.  Tallahatcliee  River^  Mississippi. — This  improvement  was  begun  in 
1879.  The  project  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  low-water  navigation  below  mouth 
of  Coldwater  Eiver,  a  distance  1G5  miles,  and  the  removal  of  a  wreck 
lying  in  the  channel  8  miles  above  the  mouth.  The  estimated  cost  of 
such  improvement  was  $40,000. 

The  amount  expended  under  this  project  to  June  30, 1888,  was  $27,500, 
and  there  had  been  expended  above  mouth  of  Coldwater  $10,000.  Be- 
fore improvement'  the  river  from  mouth  of-  Coldwater  to  Yazoo  River 
was  navigable  about, six  months  of  the  year.  Boats  from  the  Yazoo 
now  run  to  Sharkey's  Landing,  100  miles  above  the  mouth,  the  entire 
year. 

"No  work  was  done  during  the  past  fiscal  year. 

Many  dangerous  obstructions  remain,  and  others,  caused  by  sliding 
and  caving  banks,  are  forming  continually. 

July  1,  1887,  amount  available $114.74 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 114.74 

Amount  appropriated  by  act.of  August  11, 1888 5,000.00 

{Amount  (estimated)  required  far  completion  of  existing  project 17, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  12.) 

10.  Steele^s  Bayou,  Mississippi. — The  project  for  this  improvement  con- 
templates the  removal  of  snags,  logs,  stumps,  leaning  trees,  etc.,  ob- 
structing high-water  navigation. 

The  amount  expended  to  June  30, 1888,  for  this  purpose  was  $4,609.20. 

Nothing  was  done  during  the  fiscal  year. 

July  1,  1887,  amount  available $590. 7h 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 289.98 

July  1,  1888,  balance  available 300.80 

Amount  appropriated  by  act  of  August  11,  1888 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2,800.60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  13.) 
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17.  Big  Sunflower  River,  Mississippi. — The  project  for  improving  this 
stream  was  adopted  in  1879,  and  contemplated  bailding  wing-dams  to 
scour  a  channel  of  from  3  feet  to  40  inches  over  the  bar^  and  the  re- 
moval of  snags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, at  an  estimated  cost  of  $66,000. 

The  amount  expended  to  June  30, 1888,  was  847,000.  Obstructions 
were  removed  and  an  increased  depth  of  channel  of  from  18  inches  to 
3^  feet  gained  at  the  bars  where  dams  had  been  built.  When  work 
was  begun  in  1879  the  stream  was  navigable  about  six  months  in  the 
year.  During  1885-'86  it  was  navigable  all  the  year,  but  in  1886-'87 
for  about  eight  months  only,  on  account  of  formation  of  new  obstruc- 
tions since  work  was  stopped  in  January,  1885. 

The  work  resumed  in  June,  1887,  was  continued  until  August  26,  when 
the  funds  were  exhausted.  Obstructions  were  removed,  and  wing-dams 
built  at  various  bars,  giving  increased  depths  of  channel  ranging  from 
12  to  30  inches.  Operations  extended  up  to  Faisonia,  about  144  miles 
above  the  mouth,  considered  ordinarily  the  head  of  navigation. 

Jnly  1, 1887,amount  available (2, 955. 16 

#nly  1,  1888,  amoant  expended  daring  fiscal  year,  exclaaive  of  liabilities 
outstanding  July  1, 1887 2,955.16 

Amonnt  appropriated  by  act  of  August  11,  1888 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project '    14, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  TJ  14.) 

18.  Big  Hatchee  River,  Tennessee. — This  improvement  was  began  in 
1880.  The  project  contemplated  the  removal  of  logs,  snags,  leaning 
timber,  etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth, 
about  240  miles,  to  render  that  portion  of  the  river  navigable  for  light- 
draught  boats  throughout  the  year.  The  improvement  will  not  be 
permanent,  as  new  obstructions  form  from  time  to  time. 

The  amount  expended  to  June  30, 1888,  was  $22,000. 

No  work  was  done  during  the  fiscal  year. 

Economy  would  be  subserved  by  expending  in  one  season  an  amount 
sufBcient  to  clear  the  river  of  obstructions,  so  as  not  to  require  further 
work  for  several  years.  Five  thousand  dollars  can  be  applied  profitably 
to  this  purpose  during  the  fiscal  year  ending  June  30, 1890. 

July  1,  1887,  amount  available $64.54 

July  1,  1888,  amount  expended  during  fiscal  year^  exclusive  of  liabilities 
outstanding  July  1, 1887 64.54 

Amonnt  appropriated  by  act  of  August  11,  1888 5,000.00 

S  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1890      5,000. 00 
Submitted  in  com pliance  with  requirements  of  sections  2  of  river  and  har- 


(     bor  acts  of  1866  and  1807. 

(See  Appendix  TJ  15.) 

19.  Forked  Deer  River,  Tennessee. — This  improvement  was  begnn  in  1883. 
The  project  contemplated  the  removal  of  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation  from  the  mouth  to  Sharon,  about  114  miles 
above,  at  an  estimated  cost  of  $10,250.  Operations,  however,  have  been 
extended  to  Jackson,  the  head  of  navigation,  81  miles  above  Sharon. 
The  work  will  not  be  permanent,  as  obstructions  are  added  from  time 
to  time/ 
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The  amount  expended  on  tbe  South  Fork  to  June  30,  1888,  was 
$10,000. 

2so  work  was  done  durinjj;  the  fiscal  year. 

The  obstructed  condition  of  the  main  Forked  Deer  Kivcr  i>rcvents 
navigation  of  South  Fork  at  least  three  months  of  the  year. 

The  sum  of  $10,000  can  be  expended  profitably  in  one  season's  work 
in  these  streams. 

Julyl,  1887,  amount  available $117.24 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 117.24 

Amount  appropriated  by  act  of  August  11, 1888 9,500.00 

(  Amount  that  can  bejirofitably  expended  in  fiscalyear  ending  June  30, 1890    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U 16.) 

20.  Water-gauges  on  the  Mississippi  River  and  its  prindpal  tribu- 
ton€«.— Section  6252,  Revised  Statutes,  authorizes  and  directs  the  Sec- 
retary of  War  to  have  water-gauges  established  and  daily  observations 
made  of  the  rise  and  fall  of  the  Lower  Mississippi  River  and  its  chief 
tributaries  at  or  in  vicinity  of  cei-tain  points  named  and  at  such  other 
places  as  he  may  deem  advisable. 

By  the  terms  of  the  statute  the  sum  of  $5,000  was  to  be  appropriated 
annually  for  these  gauges.  This  amount,  however,  has  not  been  ap- 
propriated regularly.  In  1878  observations  had  to  be  stopped  by  reason 
of  exhaustion  of  funds,  but  many  observers  continued  the  readings  with- 
out compensation.  In  1886,  no  appropriation  being  made  for  that  fiscal 
year,  the  Mississippi  River  Commission  paid  the  observers  and  repaired 
the  gauges  on  the  Mississippi  to  prevent  the  suspension  of  those  im- 
portant observations.  Nearly  all  the  permanent  gauges  require  re- 
building and  the  bulletin-boards  repairs  and  painting.  Bulletins  should 
be  erected  also  at  all  stations  on  the  tributaries. 

During  the  fiscal  year  observations  were  continued  at  all  the  gauges, 
and  inspection  and  repairs  made  £^s  far  as  practicable  with  the  funds 
available.  The  appropriation  of  August  5, 1886,  was  exhausted  practi- 
cally by  September  30, 1887,  but  observations  were  continued  volun- 
tarily, with  the  understanding  that  the  observers  should  receive  no  pay 
unless  special  appropriation  was  made,  an  estimate  for  which  was  con- 
tained in  Senate  Ex.  Doc.  'No.  92,  Fiftieth  Congress,  first  session. 

Jolyl,  1887,  amount  available |1,688.92 

Jnly  1, 1888,  amoant  expended  daring  fiscal  year^  exclusive  of 

liabilities  outstanding  July  1, 1887 $1,618.28 

Julyl,  1888,  outstanding  liabilities 10.64 

1,628.92 

Amount  appropriated  by  act  of  August  11, 1888 9,600.00 

(See  Appendix  U  17.) 

IMPROVEMENT  OF  ARKANSAS  RIVER  ;  OF  RIVERS  IN  THE  STATE  OF 
ARKANSAS,  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI,  AND 
OF  ST.  FRANCIS  AND  LITTLE    RIVERS,  MISSOURI. 

Officer  in  charge,  Capt.  H.  S.  Taber,  Corps  of  Engineers. 

1.  Bed  River  above  Fulton^  ArJcansas. — ^The  Jippropriation  available 
is  the  first  ever  made  for  work  above  Fulton. 
The  project  contemplates  high  and  medium-stage  navigation  only, 
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.iiid  proposes  to  attaia  this  by  operating  a  hand-propelled  snag-boat  of 
light  draught  between  low  and  middle  stages  of  water. 

Three  thoosaud  one  hundred  and  fifty-four  dollars  and  forty-six  cents 
had  been  expended  up  to  June  30, 1887.  During  the  fiscal  year  end- 
ing Jane  30, 1888,  with  the  small  balance  remaining,  a  good  beginning 
wiis  made  upon  the  project,  nearly  eight  hundred  dangerous  snags 
(low  water)  having  been  removed.  The  direct  benefits  to  navigation 
were  very  marked. 

Jaly  1, 1887,  amount  availabla |3,8^.34 

July  1, 18tJ8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $3,664.84 

July  1, 1888,  outstanding  liabilities 75.00 

3.739.84 

July  1,1888,  balance  available 88.50 

AmonntappTOpriatedby  act  of  August  11,  1888 3,000.00 

Amount  available  for  iiscal  year  ending  June  30, 1889 3, 088. 50 

(See  Appendix  V  1.) 

2.  Little  Bed  Biver^  Arkansas. — ^The  only  improvements  ever  at- 
tempted upon  this  river  were  made  in  1872. 

Prior  to  this  work  many  overhanging  trees  and  a  large  number  of 
snags  interfered  with  navigation  in  the  lower  reaches,  and  many 
bowlders  obstructed  flat-boat  and  raft  navigation  in  the  reach  above 
the  present  town  of  Judsonia. 

Most  of  the  overhanging  trees  and  snags  were  removed  as  high  as 
Judsonia,  and  the  bowlders  remained  untouched  to  the  end  of  June  30, 
188C. 

The  act  approved  August  5, 1886,  appropriated  $3,000.  The  amount 
estimated  as  actually  necessary  was  $8,400 ;  $400  for  the  bowlders ; 
$8,000  for  dredging  a  channel  through  the  shoals. 

The  $400  for  the  removal  of  bowlders  having  been  expended  during 
the  fiscal  year  ending  June  30, 1887,  and  the  balance  being  too  small  to 
build  and  operate  a  light  dredge-boat,  nothing  was  done  during  the 
Iiscal  year  ending  June  30, 1888,  except  to  care  for  the  property  and 
records. 

July  1, 1887,  amount  available $2,587.10 

July  1, 1888,  amount  expended  during  fiscal  year,  excluaive  of  liabilities 
outstanding  July  1, 1887 200.00 

July  1,  1888,  balance  available '. 2,387.10 

Amonut  appropriated  by  act  of  August  11,  1888 5, 400. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7, 787. 10 

(See  Appendix  V  2.) 

3.  Bemoving  obstructions  in  Arkansas  Biver^  Arkansas. — Prior  to  the 
first  improvements  in  1833,  shifting  sand-bars,  numerous  drift-piles,  and 
dangerous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
reaches,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over- 
hanging trees,  constituted  those  of  the  upper.  Except  for  a  few  special 
reaches,  like  the  Fort  Smith  and  Pine  Bluflf,  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  including  the  cutting 
of  overhanging  trees,  in  building  wing-dams  to  improve  the  shoals,  and 
in  surveys  looking  towards  plans  for  its  permanent  improvement* 

The  appropriations  to  June  30, 1888,  amount  to  $440,251.87.    Of  this 
there  had  been  expended  to  June  30,  1587,  $365,299.61. 
Daring  the  fiscal  year  ending  June  30, 1888,  $2,178.28  were  expended 
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in  tlie  care  of  the  property  aud  the  records,  and  in  advancing  the  work 
on  the  maps  of  the  river  from  Little  Book,  Ark.,  to  Wichita,  Kans. 

The  removal  of  obstructions  will  be  continued  with  the  amount  on 
hand  and  that  asked  for. 

July  1,  1887,  amount  avaUable $2,426.95 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1, 986. 28 

Jnlyl,  1888,  outstanding  liabilities 192.00 

2,178.28 

July  1, 1888,  balance  available ' 248.67 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 248. 67 

r  Amount  (estimated)  required  for  completion  of  existing  project,  annually  35, 000. 00 
j  Amountthatcan  be  profitably  expended  in  fiscal  year  onding  June30, 1890  35, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


L    harbor  acts  of  1866  and  1867. 
(See  Appendix  V  3.)  . 

4.  Arhansas  River ^  Arkansas  and  Kansas. — By  act  of  August  5, 1886, 
$75,000  was  appropriated  for  continuing  the  improvement  of  Arkansas 
Eiver,  According  to  the  plan  and  recommendations  in  Appendix  V 13, 
House  Ex.  Doc.  No.  1,  Forty-ninth  Congress,  first  session,  of  which  there 
was  to  be  expended  $8,000  at  Pino  Bluflf,  $13,000  at  Fort  Smith,  $10,000 
at  Bardanelle,  or  so  much  thereof  as  may  be  tiecessary  at  these  points. 

The  approved  project  for  the  expenditure  of  this  sum  is  as  follows : 

At  Pine  Pluff  the  $8,000  to  be  us.'^d  in  extending  and  repairing  the 
dikes,  and  for  protecting  the  town  Iront. 

At  Fort  Smith  the  $13,000  is  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  to  retain  the  channel  along  the  city  wharves. 

At  Dardanelle  the  $10,000  to  bo  expended  in  erecting  a  permeable 
dike  above  the  town  to  remove  the  sand-bar  now  in  front  of  the  wharves. 

From  Little  Eock  to  the  mouth,  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  5  feet 
at  extreme  low  water. 

Before  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that  place, 
built  in  1877  and  1878,  had  so  far  disappeared  as  to  render  no  service. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cutting  off 
all  approach  to  either  wharf  at  low  water  or  medium  stage. 

At  Pine  Blulf  the  condition  before  improvement  was  that  atone  point 
in  the  vicinity  of  the  town  a  cut-off  was  threatened,  at  another  a  bar 
interfered  with  navigation  at  low  water,  and  in  the  bend  in  front  of  the 
town  the  river  was  eroding  the  banks  with  a  rapidity  that  threatened 
the  town  front.  The  works  erected  have,  so  far,  produced  the  desired 
effect  of  arresting  this  erosion. 

From  Little  Eock  to  the  mouth  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the  river 
to  navigation  at  extreme  low  water  for  boats  drawing  2  feet  of  water. 
During  the  fiscal  year  ending  June 30, 1888,  $437.29  have  been  expended 
at  Pine  Bluff  in  the  care  of  the  property.  No  additional  work  has  been 
required  at  that  point.  The  works  have  rendered  excellent  service. 
Extensive  filling  has  continued  all  along  the  dangerous  points  of  the 
town  front. 

At  Fort  Smith,  Ark.,  $148.63  was  expended  in  caring  for  the  prop- 
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erty.  No  rises  occurred  uutil  near  the  close  of  the  fiscal  year  ending 
June  30, 1888,  to  test  the  dike  erected  here.  These  rises  have  been  at- 
tended with  very  satisfactory  results  in  the  way  of  deposits. 

At  Dardanelle  there  were  no  rises  after  the  completion  of  the  dike  of 
300  feet  that  were  sufficient  to  indicate  what  length  of  dike  would  ac- 
complish the  object  in  view  and  do  no  violence  to  the  town  front,  until 
just  prior  to  the  close  of  the  fiscal  year. 

At  last  accounts  the  dike  described  in  the  last  annual  report  was  doing 
excellent  work,  and  it  is  probable  that  early  in  the  next  fiscal  year  de- 
velopments will  be  such  that  the  original  project  may  be  successfully 
completed. 

From  Little  Bock  to  the  mouth  $34,589.13  were  expended  according 
to  the  approved  project.  The  plant  belonging  to  Pine  Bluff,  Fort  Smith, 
and  Dardanelle  was  utilized,  and  three  of  the  worst  places  have  been 
improved. 

Good  progress  has  beeu  made  also  just  above  Little  Bock  in  directing 
the. channel  through  draw  of  the  Baring  Cross  Bridge  and  keeping  it 
next  to  the  city  wharves.  It  is  believed  that  one  or  more  short  dikes 
will  be  required  to  complete  this  work. 

To  complete  the  project  as  set  forth  in  Appendix  V  13,  House  Ex. 
Doc.  No.  1,  Forty-ninth  Congress,  first  session,  $2,494,544  will  be  re- 
quired to  obtain  a  channel  at  least  200  feet  wide  and  G  feet  deep  at  low 
water. 

The  Board  of  Engineers,  in  reviewing  this  project,  estimate  the  cost 
of  obtaining  a  depth  of  4  feet  at  $40,000  i)er  mile,  or  $0,400,000  for  the 
ICO  miles  from  Little  Bock  to  White  Biver  Cut-off.  The  act  of  August 
11,  1888,  contains  the  following  proviso : 

That  nothing  herein  contained  shall  anthorize  the  Secretary  of  War  to  enter  upon 
the  project  of  improvement  of  said  river,  as  set  forth  in  tho  report  of  the  Board  of 
Knj^ineers  on  improvement  of  the  Arkansas  Kiver  from  Wichita,  Kans.,  to  its  mouth, 
dated  New  York  City,  March  16,  1888,  and  contained  in  IIouso  Ex.  Doc.  No.  234,  Fifti- 
.cth  Congress,  first  session. 

Jnly  I,  1887,  amount  available |44,868.64 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $33,508.81 

Julyl,  1888.  outstanding  liabilities 1.350.29 

34,859.10 

Julyl,  1»^,  balance  available 10,009.54 

Amonnt  appropriated  by  act  of  August  11,  1888 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 160, 009. 54 

{Amount  (estimated)  required  for  completion  of  existing  project 2,344,544.00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 250,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Apiiendix  V  4.) 

5.  Petit  Jean  Biver^  Arkansan. — ^Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  drift-piles,  overhangiDg  trees,  and  shoals.  The 
project  for  improvement  contemplated  renderiog  it  navigable  daring 
high  and  medium  stages  of  water  as  high  as  Danville,  Ark.,  by  cutting 
the  overhangiDg  trees  and  cutting  up  the  snags,  logs,  and  drift.  The 
only  appropriation  made  for  this  river  was  that  of  August  6, 1886. 

Three  thousand  three  hundred  and  six  dollars  and  fifty-one  cents  had 
been  expended  to  June  30, 1887,  eftectively  carrying  out  the  original 
project  as  high  as  Bocky  Crossing,  or  about  one-half  the  distance  to 
Danville. 
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Daring  tl^e  fiscal  year  euding  June  30, 1888,  tbe  entire  balance  of  tbe 
above  appropriation  was  expended  in  caring  for  tbe  property  and  tbe 
records. 

July  1,  1887,  amount  available 8109.49 

July  1, 1888,  amount  expended  during  iiBcal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 199.49 

Amount  approimated  by  act  of  August  11, 1888 2,500.00 

{Amount  (estunated)  required  for  completion  of  existing  project 1 ,  000. 00 
Amount  thatcanbeprontably  expended  in  fiscal  year  ending  June  30, 1890      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  6.) 

C.  Fourche  Eiver,  Arkansas. — ^Tbe  improvement  of  tbis  stream  was 
began  in  1879.  Prior  to  any  improvement  its  cbannel  was  choked  with 
snags,  logs,  and  drift,  and  heavy  timber  overhung  its  banks.  Several 
bad  shoals  also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removin'g  the 
greater  part  of  the  obstructions,  though  the  shoals,  and  here  and  there 
a  snag,  washed  in  since  work  was  suspended  in  December,  1882,  still 
offer  serious  obstacles  to  navigation  at  medium  stages  of  water. 

Fair  progress  had  been  made  up  to  June  30, 1887,  in  carrying  out  the 
project,  which  provided  for  blasting  a  channel  50  feet  wide  and  2  feet 
deep  through  the  shoals  about  4  miles  below  Perry ville.  Ark.  During 
the  fiscal  year  ending  June  30, 1888,  the  balance  was  expended  in  com- 
pleting the  project.  The  shoals  were  found  to  be  more  than  double  the 
length  given  from  an  old  reconnaissance.  Despite  this,  an  effective 
channel  30  feet  wide  has  been  opened  the  entire  length  of  the  shoal. 

July  1,  1887,  amount  available |809.00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 809.00 

(See  Appendix  V  6.) 

7.  White  River,  Arkansas. — Prior  to  improvement,  tbis  river  was 
choked  with  drift-piles,  logs,  and  snags  in  ita  lower  portion,  and  from 
Batesville  up,  gravel-bars,  rocky  shoals,  channel  bowlders,  and  over- 
hanging trees  impeded  navigation. 

The  originally  adopted  project  consisted  in  snagging  operations  and 
blasting  of  ledges  and  bowlders,  and  dam  building  to  remove  gravel- 
bars  or  to  close  chutes.  The  first  separate  appropriation  for  this  river 
was  made  by  act  approved  July  5, 1884.  At  that  time  the  river  was  in 
excellent  navigable  conc^^tion  for  boats  drawing  not  to  exceed  3  feet  ot 
water,  from  its  mouth  to  Newport,  Ark.  From  Newi>ort  to  Batesville 
there  were  many  troublesome  snags,  and  from  Batesville  to  Buffalo 
Shoals  there  were  numerous  bad  shoals,  rendering  navigation  very  un- 
certain. From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine 
reaches  of  river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others 
prevented  any  navigation  at  ordinary  stages  of  water. 

The  appropriations  for  this  river  have  been  united  so  often  with  those 
of  the  St  Francis,  with  the  Black  and  St.  Francis,  and  the  Black  and 
Little  Red,  that  the  amount  expended  on  the  White  Eiver  alone  to 
June  30, 1884,  can  not  be  exactly  stated.  The  approximate  amount  is 
not  under  $170,000. 

The  present  project  provides  for  removing  snags,  bowlders,  and  other 
obstructions  to  navigation,  building  wing-dams  to  improve  shoals,  and 
a  survey  of  the  river,  with  a  view  to  its  permanent  improvement,  from 
Forsythe^  Mo.,  to  the  mouth. 
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Up  to  Jiiuc  30, 1887,  840,575.24  had  been  expended.  This  completed 
I  he  field  work  of  the  survey,  removed  many  of  the  most  dangerous  snags 
IVom  BatQsville  to  the  mouth,  partially  plotted  the  notes  of  the  survey, 
improved  many  of  the  worst  shoals  between  Batesville  and  Buffalo 
Shoals,  rendering  material  though  temporary  aid  to  navigation  for 
very  light-draught  boats. 

During  the  fiscal  year  ending  June  30, 1888,  $4,784.41  were  expended. 
The  plotting  of  the  field  notes  was  completed,  and  plans  and  estimates 
lor  permanent  improvement  prepared,  and  a  few  snags  were  removed 
in  the  lower  reaches.  The  ofiicer  in  charge  reports  that  the  cost  of  im- 
proving this  river  as  proposed  by  him  will  be  $106,316  in  addition  to 
r.be  amount  already  expended. 

July  1,  1887,  amount  available tC,430.7G 

RiM^eived  from  sale  of  fael  to  officer 0.00 

6,43G.76 
July  1.  l^^y  amoQut  expended  daring  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1, 1887 |4,239.91 

July  1,  1888,  ontstanding  liabilities 544.50 

^  ^  4,784.41 

July  1,  18H8,  balance  avaUable 1,652.35 

Amount  appropriated  by  act  of  Angust  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1899 2G,  652. 35 

f  Amouut  (c6tiniato<l)  required  for  completion  of  existing  project 80, 315.  UO 

I  Amouut  (estimate!) )  required  for  snagging  annually 8, 000. 00 

\  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1890    58, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  7.)  • 

8.  Cache  River ^  Arhansas. — This  is  a  new  work.  To  comply  with  the 
requirements  of  the  river  and  harbor  act  appix)ved  August  5, 1886,  a 
preliminai^  examination  (a  survey  being  unnecessary)  of  the  above- 
uamed  river  was  made,  and  the  report  thereon  printed  in  Appendix  V 
15  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  contemplated  improvetnent  is  to  build  and  equip  a  hand-propelled 
snag-boat,  with  which  to  remove  the  snags,  logs,  etc.,  which  obstruct 
the  river,  at  an  estimated  cost  of  $7,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $7,000  for 
the  construction  of  the  boat  and  paying  running  expenses  of  the  same. 

Amount  appropriated  by  act  of  August  .H,  1888 $7,000.00 

9.  Black  River,  Arkansas  and  Missouri. — Before  any  improvements 
were  made  upon  this  river  its  channel  was  choked  with  logs  and  snags, 
and  obstructed  by  overhanging  trees,  and  in  many  places  shoals  inter- 
fered with  its  navigation  at  low  water  by  any  but  very  light-draugbt 
boats.  Its  banks  caved  but  little,  and  except  at  the  shoals  it  had  greatei* 
depth  of  water  than  is  found  in  streams  generally  in  its  vicinity. 

The  original  plan  for  its  improvement  contemplated  the  removal  of 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing 
dams. .  A  few  sloughs  were  to  be  closed  so  as  to  confine  the  water  to 
the  main  channel. 

(Jp  to  June  30, 1887,  $55,635.51  had  been  expended  for  these  purposes, 
and  good  progress  made  towanl  connecting  with  some  detached  work 
near  Poplar  Bluff,  Mo., «.  e.,  only  60  miles  of  unworked  river  intervenes. 

During  the  fiscal  year  ending  June  30, 1888,  $606.89  were  expended 
in  the  care  of  the  property  and  the  records. 
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Eight  thousand  dollars  will  be  required  annually  for  two  or  three 
years  to  maintain  free  navigation^ 

Jnly  1,  1887,  amount  available i §000.89 

July  1, 1888,  amouDt  erpencled  doring  iiscal  year,  exclnsive  of  liabilities 
oatstanding  July  1, 1887 606.89 

Amount  appropriated  by  act  of  AuguHt  11,  1888.1 5,000.00 

f  Amount  (eotimatod)  required  for  completion  of  existing  project  annually      8, 000. 00 

(Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  Juno 
30,  1890 -..:. :  — .       8,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  8.) 

10.  Black  River ^  Missouri, — The  work  upon  the  river  has  hitherto  been 
done  under  the  appropriation  for  improving  Black  Eiver,  Arkansas  and 
Missouri,  and  is  provided  for  in  the  item  under  that  heading  in  the  river 
.and  harbor  act  of  August  11, 1888. 

The  above  being  tne  first  appropriation  made  for  the  improvement  of 
Black  River  independently,  it  may  be  classed  as  a  new  work,  and  a  new 
project  for  its  expenditure  will  be  proi)08ed  accordingly. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  87,000  for 
the  improvement. 

Until  a  project  can  be  prepared  an  estimate  for  the  completion  of  this 
work  can  not  be  submitted.  This  will  be  done  by  a  special  report  at  a 
later  date. 

Amouiit  appropriated  by  act  of  August  11, 1S88 87,000.00 

11.  /Saint  Francis  Biver^  Arkansas. — The  first  appropriation  was  made 
March  2, 1833,  prior  to  which  this  river  was  choked  with  drift-piles, 
logs,  snags,  and  its  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulty  of  navigation. 

The  originally  adopted  project  was  principally  for  snagging  opera- 
tions, and  attempts  have  been  made  to  close  np  some  of  the  many 
sloughs.  Appropriations  for  this  river  having  been  united  with  the 
White  River,  exactly  how  much  had  been  expended  upon  the  St.  Fran- 
cis River  to  June  30, 1884,  can  not  well  be  stated. 

July  5, 1884,  the  first  separate  appropriation  was  made,  amounting  to 
$12,000.  August  5,  1886,  $8,000  more  followed.  Of  these  amounts 
$19,066.93  had  been  expended  to  June  30, 1887. 

During  the  fiscal  year  ending  June  30,  1888,  $929.69  have  been  ex- 
pended in  the  continuance  of  the  original  project. 

July  1,  1887,  amount  available  |933. 07 

July  1.  1888,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $904.69 

July  1, 1888,  outstanding  liabilities 25.00 

929.69 

July  1,  1838,  balance  available 3.38 

Amount  appropriated  by  act  of  August  11,  1888 4,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1889 4, 003. 38 

{Amount  (estimated)  required  for  completion  of  existing  project,  annually      8, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  yoareudingjuuo  30,1890      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  9.) 

12.  8t>  Francis  Eiver,  Missouri,  from  Greenville  to  the  Arkansas  Sfnte 
line. — This  is  a  new  work.    To  comply  with  the  requirements  of  the 
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river  and  liarbor  act  approved  August  5, 1886,  a  preliminary  examina- 
tion was  made  of  the  St.  Francis  Biver  between  the  points  named  (a 
survey  being  considered  unnecessary),  and  the  report  thereon  is  printed 
iu  the  Report  of  the  Chief  of  Engineers  lor  1887.    (Appendix  V  17.) 

The  proposed  improvement  is  the  removal  of  the  shoals  below  Green- 
ville and  the  removal  of  snags  and  other  obstructions  to  navigation 
by  snag-boat  at  an  estimated  cost  of  $7,300. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  $2,300  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

AmonntapproprTftt«dbyactof  Angiist  11,  1888 $5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 300. 00 
Amonh  t  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890      2, 300. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

13.  Little  River,  Missouri,  from  Hornersville  to  its  junction  with  the  St. 
Francis  River. — ^This  is  a  new  work.  To  comply  with  the  requirements 
of  the  river  and  harbor  act  of  August  5, 1880,  a  preliminary  examina- 
tion (a  survey  being  unnecessary)  was  made  of  Little  River,  and  the 
report  thereon  is  printed  as  Appendix  V  16  of  the  Report  of  the  Chief 
of  Engineers  for  1887,  The  proposed  improvement  consists  in  the  dos- 
ing of  one  of  the  chutes  forming  the  river  by  a  dam  and  the  removal  of 
obstructions  by  a  hand-propelled  snag-boat  at  an  estimated  cost  of 
88,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,000  for 
the  work,  and  a  further  sum  of  $3,000  may  be  profitably  expended  in 
continuing  it  daring  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  Angnst  11,  1888 $5,000. 00 

{Amount  (estimated)  reqaired  for  completion  of  existius  project 3, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  JnneSO,  1890      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

BEMOVING-  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MIS- 
SOURI RIVERS.— IMPROVEMENT  OP  THE  MISSISSIPPI  BEO^WEEN  THE 
MOUTHS  OF  THE  ILLINOIS  AND  OHIO  RIVERS. — IMPROVEMENT  OF 
OSAGE  BIVER,  MISSOURI  AND  KA.NSAS,  AND  OF  GASCONADE  RIVER, 
MISSOURI. 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers. 

1.  Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers. — 
Mississippi  River. — ^For  the  removal  of  these  obstructions  appropriations 
were  made  as  early  as  1824,  and  the  project  consisted  in  the  bnildingof 
boats  suitable  for  pulling  snags,  etc.,  which  were  almost  continually 
employed  during  favorable  boating  stages. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  3, 1879, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required.  Prom  March  3, 1879,  when  the  first  specific  ap- 
propriation was  made,  up  to  June  30,  1887,  $548,125.87  was  expended 
for  this  purpose.  The  navigation  of  the  river  has  been  very  materially 
improved  by  this  method  and  the  danger  of  accidents  to  boats  lessened. 
Daring  the  fiscal  year  ending  Juno  30,  1888,  $17,302.29  was  expended. 

No  appropriation  having  been  made  for  carrying  on  this  improve- 
ment during  the  fiscal  year,  but  little  work  could  be  done.    One  snag- 
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boat  was  employed  between  the  inoutb  of  the  Missouri  River  and  Vicks- 
borg,  Miss.,  removing  obstructions.  The  boat  worked  two  months  and 
a  half,  removing  798  snags,  cutting  down  348  trees,  and  traveling  a  dis- 
tance of  1,702  miles.  All  the  worst  obstructions  to  navigation  wore  re- 
moved, and  commerce  was  greatly  benefited  thereby. 

With  the  appropriation  asked  for  the  fiscal  year  ending  Juno  JO, 
1890,  it  is  proposed  to  continue  the  snagging  operations  and  rebuild 
one  of  the  wooden  snag-boats  for  wrecking  purposes. 

No  definite  amount  can  be  stated,  as  required,  to  complete  this  proj- 
ect. During  every  high- water  season  new  snags  and  other  obstructions 
are  brought  down  and  lodged  in  the  channel ;  the  banks  are  also  coutiu- 
.  ually  caving  in  the  river,  and  it  is  necessary  to  cut  the  timber  where 
this  is  threatened  to  prevent  the  trees  being  caved  into  the  river  and 
forming  new.obstructions.  For  this  reason  an  annual  appropriation  is 
required  to  properly  carry  on  these  operations. 

July  1,  1887,  amouut  available ' i^'*3i,074.76 

July  1,  1888,  amount  expended  dnriug  flscal  year,  exclusive  of  liabilities 
ontstaudiug  July  1,1887 17,302.29 

July  1,  1888,  balance  available :>,77'2.47 

Amount  appropriated  by  act  of  August  11, 1888 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30.  1881> 103, 77*2. 47 

(See  Appendix  W  1.) 

Removing  obstructions  Missouri  River. — The  necessity  for  the  improve- 
ment of  this  stream  was  first  recognised  in  1832,  as  its  navigation  was 
rendered  difficult  and  dangerous  by  numerous  snags,  etc.,  in  the  chan- 
nel and  leaning  timber  on  the  banks  of  the  river. 

The  plan  adopted  for  its  improvement  was  the  removal  of  these  ob- 
structions by  snag-boats,  and  they  have  been  used  to  great  advantage. 

The  first  appropriations  having  been  made  so  as  to  cover  the  needs 
of  several  streams,  the  total  amount  expended  on  this  river  for  the  re- 
moval of  obstructions  can  not  bo  given.  Since  June  18, 1878,  when  the 
first  specific  appropriation  was  made,  up  to  June  30, 1887,  $450,306.40 
was  expended  in  that  manner,  greatly  improving  navigation  during  the 
low- water  season. 

During  the  fiscal  year  ending  June  30, 1888,  $3,445.29  was  expended 
in  watching  and  caring  for  the  snag-boats.  No  appropriation  having 
been  made  for  continuing  this  improvement,  no  boat  was  sent  to  the 
river  to  remove  obstructions,  the  balance  on  hand  not  being  deemed 
sufficient  for  that  x)urpose. 

With  the  appropriation  asked  for  fiscal  year  ending  June  30, 1890,  it 
is  proposed  to  complete  the  outfit  of  new  boat  and  continue  the  snag- 
ging operations,  and  it  is  expected  that  the  worst  obstructions  can  bo 
removed  and  navigation  rendered  comparatively  safe. 

As  new  obstructions  are  continually  brought  down  the  river  work  is 
required  every  year,  so  that  an  annual  appropriation  is  necessary. 

Jnly  1,  1887,  amount  available ^6, 193. 54 

July  If  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 3,445.29 

July  1, 1888,  balance  available 2,74a2r« 

(See  Appendix  W  1.) 

2.  Mississippi  River  between  the  Ohio  and  UUnois  rivers, — ^\York  was 
carried  on  at  Pulltight,  Jim  Smith's,  and  Sulphui  Springs.  Owing  tolack 
of  funds  no  other  work  could  be  undertaken.    These  works  form  parts 
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of  ODO  connected  whole,  carried  on  under  a  general  scheme  of  making 
the  improvement  of  the  river  continuous,  beginning  at  Saint  Louis  and 
working  down-stream,  reducing  the  river  to  an  approximate  width  of 
about  2,500  feet,  and  protecting  the  banks  from  erosion.  The  work 
between  the  Illinois  Eiver  and  Saint  Louis  consists  in  the  maintenance 
of  a  channel  6  feet  in  depth. 

Horsetail. — Cross-sections  were  taken  here  to  ascertain  the  amount 
of  fill.  The  results  shown  were  as  follows:  Area  over  which  fill  has 
taken  place,  915  acres.  Area  above  15  foot  stage,  on  which  willows  are 
growing,  689  acres.  Average  fill  over  whole  area,  11.86  feet.  Greatest 
fill,  40,5  feet.    Amount  of  material  deposited,  17,500,000  cubic  yards. 

The  effect  of  this  remarkable  fill  has  been  to  render  this  portion  of 
the  river  navigable  lor  the  largest  boats  during  the  entire  year  and 
to  remove  one  of  the  most  troublesome  bars.  Horsetail,  where  trouble 
was  always  met  with  at  low  stages.  The  improvement  of  this  locality 
may  be  considered  complete,  with  the  exception  of  the  closing  of  Car- 
roll's Island  Chute,  which  still  needs  attention. 

Ttcin  Hollaws J  west  hank.  ^ThQ  present  project  for  the  improvement 
of  this  locality  was  adopted  in  18:^1.  It  consists  in  the  building  up 
of  contraction  works  in  order  to  confine  the  water.  A  channel  o^  not 
less  than  8  feet  at  low  water  has  been  obtained.  No  work  was  done 
here  during  the  season.  Cross-sections  of  work  taken  in  the  spring 
show  the  area  over  which  fill  has  taken  place  to  be  361  acres,  251  acres 
above  15foot  curve.  Amount  of  material  deposited,  11,389,259  cubic 
yards ;  average  fill,  19.5  feet ;  greatest  fill,  41.2  feet.  Willows  are  grow- 
ing over  the  area  above  the  15-foot  curve. 

Fulltight^The  project  for  the  improvement  of  this  locality  was 
adopt4id  in  1881,  the  object  being  to  afford  a  channel  of  8  feet  at  low  . 
water.  The  river  at  this  point  has  shown  a  tendency  to  make  a  cross- 
ing above  the  point  originally  projected,  and  a  careful  study  of  this  local- 
ity was  made  and  works  laid  out  in  conformity  with  this  tendency. 
Two  hurdles  were  built  from  the  east  bank.  The  upper  one,  No.  4,  was 
3,000  feet  long,  and  the  lower,  No.  5,  2,100  feet  long.  The  rapid  rise  in 
the  river  and  large  run  of  drift  damaged  the  first  so  that  it  is  continuous 
for  only  about  1,700  feet  from  the  east  bank.  No.  5  was  completed  its 
full  length,  and  now  holds.  Work  was  discontinued  on  No.  4,  as  it  was 
not  economical  to  work  at  so  high  a  stage.  This  hurdle  will  be  com- 
pleted as  soon  as  the  stage  of  the  river  permits,  and  it  is  confidently 
expected  that  this  crossing  will  be  greatly  improved  for  low- water  navi- 
gation. The  middle  bar  has  already  been  partially  removed  and  a  large 
deposit  of  silb  obtained  behind  the  hurdles.  The  amount  expended 
during  the  year  was  $81,375.34,  and  the  total  amount  expended  to  June 
30, 1888,  was  $205,47574. 

Chesley  Island, — No  work  was  done  at  this  locality.  The  object  of 
the  improvement  here  was  to  hold  the  head  of  the  island  and  close  the 
chute  on  its  west  side.  Considerable  difficulty  has  been  met  in  closing 
this  chute;  every  run  out  of  the  ice  and  drift  during  the  spring  rise  has 
damaged  the  work.  This  year,  however,  the  work  has  held  and  caused 
a  large  accumulation  of  drift  in  the  head  of  the  chute,  and  a  fill  in  the 
chute,  which  will  cause  it  to  be  dry  at  about  the  15-foot  ftage,  and  it 
is  exi>eeted  that  this  will  continue  until  the  chute  is  entirely  closed. 

Jim  Smithes, — The  project  for  the  improvement  of  this  locality  con- 
sists in  construction  of  contraction  works.  The  work  done  during  the 
year  was  the  revetment  of  the  artificial  bank  opposite  the  head  of 
Chesley  Island ;  1,775  feet  were  protected  and  held  from  erosion.  The 
channel  in  this  locality  has  been  good  during  the  year.  To  complete 
ENO  88 13 
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work  at  this  locality  one  hnrdle  is  required  to  fill  a  vacancy  left  daring 
construction  for  the  accommodation  of  Hie  steam-boat  landing.  The 
amount  expended  during  the  year  was  (18,824.98^  and  the  total  amount 
expended  to  June  30, 1888,  was  (327,939.44. 

Sulphur  Springs. — The  project  for  improvement  of  this  locality  was 
adopted  in  1881,  and  consists  of  contraotion  works.  The  hurdles  con- 
structed during  the  previous  year  were  wattled,  and  a  new  hurdle,  Ko. 
16,  built  at  the  head  of  Foster's  Island.  This  hurdle  was  extended  from 
the  shore  of  the  island  westward  for  a  length  of  1,620  feet,  and  stands 
completed.  This  completes  the  work  at  this  locality  except  repairs. 
The  ice  damaged  to  some  extent  the  hurdles  constructed  last  season, 
to  what  extent  can  not  be  definitely  stated  until  the  water  reaches  a 
lower  stage.  The  eflPect  of  the  work  has  been  very  apparent.  Large 
accumulations  of  material  have  been  obtained  behind  the  hurdles,  in 
some  places  a  fill  of  more  than  20  feet,  and  the  chute  behind  Foster's 
Island  has  been  almost  entirely  closed  for  a  15foot  stage  of  river. 

A  reference  to  the  plates,  accompanying  the  report  of  the  ofiQcer  in 
charge,  will  give  a  graphic  description  of  the  progress  and  ett'ect  of  the 
above  works.  The  amount  expended  during  the  year  was  (25,246.98, 
and  the  total  amount  expended  to  June  30, 1888,  was  (177,964.24. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  was 
(16,997.100.  The  aggregate  amount  appropriated  to  June  30, 1888,  is 
(3,739,600.    The  amount  expended  to  June  30, 1887,  is  (3,521,508.50. 

Jaly  1, 1887,  amonnt  ayailabb $216, 173.02 

Mifloellaneoas  receipts 1»  708.63 

217,881.65 
July  1, 1888,  amonnt  expended  dnring  fiscal  year,  exdnsiye 

of  liabilities  ontstanding  Jalv  1, 18»7 |122, 195. 19 

Jnly  1,1888,  ontstaDdingUabilities 28.09 

122,223.28 


Jnly  1, 1888,  balance  avaUable 96,658.37 

AmonntappropriatedbyactofAngnat  11,1888 300,000.00 

Amonnt  ayailable  for  fiscal  year  ending  Jnne  30, 1889 395,658. 37 

Amonnt  (estimated)  required  for  completion  of  existing  project 12, 957, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1890 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  W  2.) 

3.  Oasconade  Biver^  Missouri. — ^This  river  was  greatly  obstructed  by 
snags,  logs,  and  leaning  timber,  which  materially  interfered  with  navi- 
gation. Work  was  commenced  on  this  stream  in  1880,  and  the  project 
adopted  for  its  improvement  consisted  in  the  removal  of  the  snags  and 
logs  and  the  cutting  of  leaning  timber  and  contraction  works. 

The  amount  expended  to  June  30, 1887,  was  $34,424.39,  and  at  that 
time  the  navigation  was  much  improved.  During  the  fiscal  year  end- 
ing June  30,  1888,  $3,013.64  was  expended  in  constructiDg  dams  or 
training-walls  at  Eound  Island  and  Bock's  Bar,  in  order  to  concentrate 
the  water  in  the  main  channel  of  the  river  at  those  points.  All  trouble- 
some obstructions  were  also  removed. 

The  original  estimate  for  the  improvement  of  this  stream  was  $50,000, 
of  which  $37,500  has  already  been  appropriated,  leaving  an  estimated 
amount  of  $12,500  to  complete  the  project.  This  amount  will  probably 
be  exceeded,  as  new  obstructions  are  continually  forming,  and  it  will 
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require  a  small  amount  each  year  to  keep  the  channel  open  after  Ihe 
principal  work  has  been  done. 

Jaly  1, 1887,  amomit  available |3,075.  61 

Jaly  1,  1888,  amount  ezpeoded  daring  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1, 18d7 3,013. 6i 

July  1,  1888,  balance  available 61.97 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 061. 97 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  18G7. 

(See  Appendix  W  3.) 

4.  Osage  Biver^  Missouri  and  Kansas. — The  navigation  of  this  stream 
was  greatly  interfered  with  by  obstructions  in  the  channel  and  shoal 
crossings.  The  original  project,  adopted  in  1871,  was  to  obtain  a  low- 
water  navigation  of  2  feet  by  means  of  dams  and  training- walls,  bat 
this  was  abandoned  and  no  other  definite  project  was  adopted.  The 
improvements  have  consisted  in  the  removal  of  overhanging  trees  from 
the  banks,  and  of  snags  from  the  bed  of  the  stream,  and  the  constrac- 
tion  of  wing-dams  and  training- walls.  The  amount  expended  to  Jane 
30, 1887,  was  ( 194,0 J7.89,  at  which  time  the  navigation  was  in  a  fair 
condition,  the  worst  obstructions  having  been  removed.  Daring  the 
fiscal  year  ending  June  30, 18S8,  $1,816.03  was  expended  in  watching 
and  caring  for  plant  and  in  reading  gauge  at  Tuscumbia. 

An  annual  appropriation  is  required  to  keep  this  stream  in  navigable 
condition  by  the  removal  of  new  obstructions  that  are  brought  down 
during  the  floods.  ISo  stated  amount  can  be  given  as  requir^  to  com- 
plete the  improvement. 

July  1,  1887,  amount  available (5,972.11 

July  1,  188d,  amount  expended  during  fiscal  year,  exoluaive  of  liabilities  • 
outetandingJuly  1,1887 1,816.63 

July  1,  1888,  balance  available 4,156.48 

Amonntappropriatedby  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 9, 155. 48 

(  Amount  that  can  be  profitably  expended  in  fiscal  yaarending  Jnne30,1890    10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  4.) 

EXAMINATIONS  AND  SURVEYS  FOB  lUPBOYESIBNTf  TO  COMPLY  WITH 
BEQUIBEMBNTS  OF  THE  BIYEB  AND  HABBOB  AOT  OF  AUOUST  5, 
1886. 

The  required  preliminary  examination  of  Mississippi  River  at  Rush 
Island  Bend  and  Ivy  Landing,  Illinois,  with  a  view  to  confining  and  d&^- 
ening  the  channel,  was  made  by  the  local  engineer,  Major  Miller,  and  not 
recommended  for  improvement  at  present,  as  this  locality  will,  at  the 
proper  time,  be  treated  as  part  of  the  general  plan  of  improvement  of 
the  river,  lieport  transmitted  to  Congress  and  printed  in  House  Ex. 
Doc.  No.  216,  Fiftieth  Congress,  first  session.    (See  also  Appendix  W  6.) 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  locality  was  worthy  of  improvement,  Msgor  Miller  was  charged  with 
^d  completed  the  survey  of  KaskasJcia  River,  lUifiois,  from  New  Athens 
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to  its  mouth,  the  results  of  wbich  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  21G,  Fiftieth  Congress,  first  session.  (See 
also  Appendix  W  G.) 

IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

Ofificer  in  charge,  Capt  B.  H.  Rnffner,  Corps  of  Engineers. 

The  approved  plan  of  operations  consists  in  contracting  the  low- water 
bed  of  the  river  at  localities  which  have  more  than  one  channel,  or  where 
there  is  insufficient  channel  depth.  Island  chutes  are  closed  by  brush, 
and  stone  dams,  and  wing-dams  of  the  same  construction  are  built  where 
it  is  necessary  to  confine  the  low- water  width  to  narrower  limits.  The 
heads  of  islands  and  many  caving  banks  are  protected  by  brush-mats  and 
rip-rap,  or  by  the  latter  alone.  Dredging  has  been  resorted  to  where  nec- 
essary. The  contract  system  is  partly  used  in  construction,  and  the 
United  States  owns  and  operates  a  plant  of  its  own.  A  steamer  has  been 
purchased  and  fitted  up  as  a  hydraulic  dredge  for  the  purpose  of  in- 
creasing dredging  facilities. 

During  the  season  of  1887,  contractors  finished  their  contract  at  Gil- 
bert's Island  and  Turner's  Island,  and  the  United  States  constructed 
works  near  Cap  au  Gris  and  Martin's  Landing,  and  made  repairs  near 
Dixon's  Lauding.  The  exhaustion  of  the  appropriation  limited  opera- 
tions. 

With  the  money  asked  for  it  is  intended  to  continue  work  as  outlined 
above. 

July  1,  1887,  amoimt  available .' $19,349.94 

July  1,  ltf88,  amount  cxptMidcd  during  liscal  year,  exclusive  of  liabilities 
ontstauding  July  1,  ld87 • 19,022.89^ 

July  1,  1888,  b:»lauce  available 327.05 

Amount  appropriated  by  act  of  August  11,  1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 200,327.05 

Amount  that  can  be  profitably  expended  in  fiscal  yearendlng  June  30, 1890  264, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

(See  Appendix  X.) 


\ 


IMPROVEMENT  OF  THE  NAVIGATION  OP  THE  MISSISSIPPI  BIVEE  BE- 
TWEEN MINNEAPOLIS  AND  DES  MOINES  RAPIDS,  INCLUDING  IM- 
PROVEMENTS AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS — 
OPERATING  AND   CARE   OF  THE  DES  MOINES  RAPIDS  CANAL. 

Officer  ia  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers. 

1.  Upper  Mississippi  River :  Operations  of  snag-boats  and  dredge-boats^ 
etc. — There  being  but  $4,583.63  available  from  this  appropriation  at  the 
beginning  of  the  fiscal  year,  an  additional  allotment  for  snagging-work 
was  necessarily  made  from  the  general  appropriation  for  improvement 
of  the  river  between  Saint  Paul  and  Des  Moines  Eapids. 

In  July  and  parts  of  August  and  September,  1887,  the  snag-boat  was 
employed  removing  snags  and  other  obstructions  and  assisting  inter- 
ests of  navigation  between  Saint  Paul  and  the  mouth  of  the  Missouri 
River. 

The  total  amount  expended  for  sna,g-boat  service  on  the  Upper  Mis- 
sissippi River  between  Saint  Paul  and  the  mouth  of  the  Missouri,  ta 
July  1, 1888,  is  $522,728.66, 

As  a  result  of  the  work  of  the  snag-boat  during  past  years,  accidents 
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and  damage  from  snags,  wrecks,  and  other  similar  obstructions  have  be- 
come exceedingly  rare ;  while,  previous  to  the  inauguration  of  snagging- 
work,  the  wrecking  of  boats  and  barges,  attended  by  much  loss,  was  a 
<x>mmon  occurrence.  The  dangers  from  snags  and  similar  obstructions 
are  now  so  slight  that,  as  a  rule,  no  insurance  is  taken  out  against  loss 
from  such  cause. 

July  1,  1887,  amonnt  available |4,588.63 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,677.29 

July  1,  1888,  balance  available 1,911.34 

Amonnt  appropriated  by  act  of  August  U,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 18b9 26, 911. 34 

(See  Appendix  Y  1.) 

2.  Mississippi  River ^  from  Minneapolis  to  Des  Moines  Rapids. — Under 
this  appropriation  is  carried  on  the  improvement  of  through  navigation. 
Work  has  been  in  progress,  under  annually  approved  projects,  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  Df  the  work  under  liberal  appropriations  the  low-water 
channel  of  the  Mississippi  between  Saint  Paul  and  the  Des  Moines 
Rapids  can  be  made  comparatively  safe,  convenient,  and  permanent. 
The  interests  tor  which  the  improvement  is  being  made  are  very  large 
and  important. 

During  the  past  year  work  has  been  carriecf  out  by  days'  labor  be- 
tween Saint  Paul  and  Hastings,  in  vicinity  of  Crooked  Slough,  between 
Bead's  Landing  and  Winona,  on  Rock  Island  Raf)ids,  and  between 
Otter  Island  and  Nauvoo,  and  by  contract  between  tlomer  and  Queen's 
Bluff,  between  Guttenberg  and  Waupeton,  and  between  Sand  Prairie 
and  Savanna.  Temporary  work  of  dreiiging  was  carried  out  at  numer- 
ous points. 

The  records  of  eight  years'  work  show  that  material  used  in  the  con- 
struction of  dams  and  shore  protections  can  be  purchased  far  more  ad- 
vantageously in  open  market  than  by  contract,  and  that  the  carrying 
out  of  a  portion  of  the  work  by  aid  of  Government  plant  has  resulted 
in  a  saving,  as  compared  with  cost  of  contract  work,  of  $160,014.35,  or 
within  $33,275.61  of  the  total  amount  expeqded  for  plant.  It  is  a  satis- 
faction to  know  that  the  efficient  plant  now  on  hand  has  been  almost 
paid  for  by  the  saving  it  has  effected  in  cost  of  work. 

There  has  been  expended  to  June  30,  1888,  for  the  permanent  im- 
provement of  through  navigation,  the  sum  of  $1,496,725.16,  or  $2,906.26 
per  mile. 

July  1,1887, amount  available •|270,274.40 

Seceived  from  sale  of  fuel 105.04 

270,379.44 
Jnly  1, 1888,  arooaut  expended  during  fiscal  year,  exolusive  of 

liabilities  outetandiDg  July  1, 1887 $204,871.21 

July  1,1888,  outstanding  liabilities 282.70 

205,153.91 

July  1, 1888,  balance  available 65,225.53 

Amountappropriatedby  act  of  August  11, 1888 600,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 665, 225. 53 

*  This  amonnt  differs  from  the  balance  reported  in  money  statement  of  previous 
year.  It  includes  |15,000  appropriated  for  Lake  City,  which  amount  at  date  of  pre- 
vious report  was  included  under  special  head  of  '*  Harbors  of  refuge  on  Lake  Pepin, 
Lake  City.  Minnesota ;''  and  it  excludes  $:^.24,  expended  in  Washington  from  al- 
Vtment  of  |15^000  for  the  practical  test  of  the  Adams  flume,  previous  to  June  30, 1887. 
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iAmoant  that  can  be  profitably  expeDded  in  fiscal  year  ending  Jnne 
30,1890 11,000,000.00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  3.) 

3.  Z>e»  Moines  BapidSy  Mississippi  River. — ^This  work  was  commenced 
in  1866^  The  adopted  plan  provided  for  the  bnilding  of  a  closed  canal 
8  miles  long  and  for  cutting  an  open  channel  in  the  rock-bed  of  the  river 
over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in  August, 
1877,  though  not  fully  completed,  and  has  been  in  operation  since  that 
time.  The  work  of  the  past  year  consisted  in  the  continuation  of  the 
protection  of  the  canal  embankment.  The  work  remaining  ta  be  done 
to  complete  the  improvement  in  accordance  with  the  approved  project  is 
as  follows :  Completing  blasting  and  dredging  in  open  canal ;  raising 
lock> walls  of  middle  and  lower  locks ;  refilling  and  completing  paving 
of  canal  embankment;  building  a  sluice  in  embankment  for  removing 
sediment ;  building  an  office  at  lower  lock,  and  completing  lock  grounds. 
The  approved  project  provides  for  two  sluices  in  canal  embankment,  but 
one  of  these  sluices  has  been  provided  in  connection  with  the  dry.dock. 
The  estimated  cost  of  the  sluice  was  (20,000.  As  built,  the  additional 
cost  to  dry-dock  was  $8,000.  The  arrangement,  therefore,  effected  an 
estimated  saving  of  (12,000,  which  is  deducted  from*  the  amount  required 
to  complete  work.  The  amount  of  (8,000  is  retained  in  estimate,  and 
this  amount  should  be  expended  in  connection  with  the  completion  of 
the  dry-dock. 

There  has  been  appropriated  and  allotted  for  this  work  the  sum  of 
$4,517,950.  There  have  been  expended  for  work  $4,492,835.09.  The 
net  cost  to  the  United  States  has  been,  to  June  30, 1888,  $4,491,690.72. 

Jnly  1, 1887,  amount  available $29,124.40 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 3,884.24 

Jnly  1,  1888,  balance  available 25,240.16 

Amonnt  appropriated  by  act  of  August  11,  1888 35,000.00 

Amount  availal  le  for  fiscal  year  ending  Jnne  30, 1889 60,240. 16 

(Amount  (estimated)  required  for  completion  of  existing  pra|ect 8, 500.  OO 
Amount  that  can  be  j^rofitably  expended  in  fiscal  year  ending  J  nne  30, 1890      8, 500. 00 
Snbmitted  in  compliance  with  requirements  of  seetions  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  4.) 

4.  Operating  and  care  ofDes  Moines  Rapids  Comal. — ^Dyring  the  past 
year  the  Des  Moines  Eapids  Canal  was  open  for  navigation  two  hun- 
dred and  twenty-seven  days,  during  which  time  there  passed  through 
it  595  steam-boats  and  235  barges,  carrying  8,330  passengers,  33,160 
tons  of  merchandise,  and  143,037  bushels  of  grain.  There  also  passed 
through  166,827,752  feet  of  lumber,  34,505,000  feet  of  logs,  49,848,840 
shingles,  and  83,642,450  laths.  The  lumber  traffic  of  the  year  was  about 
the  largest  on  record,  owing  to  the  extreme  low  water  of  1887.  During 
1888  the  water  was  high  and  but  few  boats  parsed  through  the  canal. 

Less  material  than  usual  was  brought  into  the  canal  during  the  past 
year,  but  surveys  show  that  a  gradual  filling  up  of  canal  is  taking 
place,  and  the  amount  of  dredging  must  be  increased.  Forty-seven 
thousand  three  hundred  and  thirty-three  cubic  yards  of  material  were 
removed  during  the  year.  It  is  possible  that  the  purchase  or  construe* 
tion  of  a  tow-boat  for  use  with  dredge  will  be  necessary  in  the  neav 
future. 


Digitized  by  VjOOQIC 


EIVER   AND   HARBOR   IMPROVEMENTS.  199 

A  floating  boom  was  built  and  placed  this  spring  at  the  head  of  the 
canal  to  facilitate  entrance. 

Tne  extreme  high  water  of  the  past  spring  developed  some  weak 
places  in  the  embankment  and  extensive  repair  to  the  same  must  soon 
be  made. 

The  expenses  of  the  year  have  been  (42,802.35,  of  which  amount 
$9,161.24  are  chargeable  to  dredging  and  $1,327.32  to  boom  construc- 
tion ;  $2,234  35  were  expended  for  repair  of  the  gates,  which  are  getting 
quite  old  and  must  be  replaced  in  a  few  years. 

The  estimated  expenses  for  the  coming  year  are  $45,000. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Bapids  Canal 
are  provided  for  by  an  indefinite  appropriation,  made  by  act  of  March 
3, 1881. 

July  1,  1887,  balance  on  band $1,849.75 

June  'SO J 1888,  amoant  drawn  from  Treasary  ander  indefinite  appropriation    42, 000. 00 

43,849.75 
June  30, 1888,  amoant  expended  during  fiscal  year 42,80*2.35 

June  30,  1888,  balance  on  band 1,047.40 

(See  Appendix  Y  5.) 

5.  Dry-dock  at  the  Des  Moines  Bapids  Oanalj  Mississippi  Biver. — The 
approved  project  for  this  work  provides  for  the  building  on  the  river  side  of 
the  Des  Moines  Kapids  Canal,  above  Middle  Lock,  of  a  dry-dock  400  feet 
long  and  100  feet  wide,  with  gates  giving  an  entrance  into  the  canal  80 
feet  wide.  The  original  estimate  of  cost  was  (125,000.  There  have 
been  expended  to  date  $108,750.    No  balance  remains  on  hand. 

All  the  embankment  and  masonry  work  are  completed,  and  the  con- 
struction of  gates  is  well  under  way.  To  finish  the  work  requires  the 
completion  of  paving  of  embankment  of  the  gates,  of  the  concrete  and 
timber  of  bottom  of  dock,  and  of  the  draining  arrangements,  also  the 
putting  ap  of  pumping  machinery  and  the  removal  of  a  portion  of  canal 
embankment. 

In  constructing  the  sluices  of  dock,  the  openings  were  made  larger 
than  was  originally  proposed,  with  a  view  to  discharging  through  them 
the  muddy  water  at  times  brought  into  the  canal  by  Price's  Creek.  This 
work  has  increased  the  cost  of  the  dock  somewhat,  but  has  made  un- 
necessary one  of  the  sluices  planned  for  the  canal  embankment  and  esti- 
mated to  cost  $20,000.  The  addi)4onal  expenditure  should  be  considered 
as  acredit  from  theappropriation  for  *'  Improving  Des  Moines  Bapids''  to 
the  appropriation  for  "Dry-dock  at  the  Des  Moines  Rapids  Canal,"  to 
be  drawn  upon  for  the  latter  work,  in  case  it  is  found  to  be  impractica- 
ble to  fully  copiplete  the  dry-dock  without  exceeding  the  estimate. 

The  large  plant  owned  by  the  United  States  and  the  entire  commerce 
of  the  Upper  Mississippi  River  will  be  benefited  by  this  improvement. 

July  1,  1887,  amount  available 1*^7,621.76 

July  1,  ISdSy  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 27,6-21.76 

Amount  appropriated  by  act  of  August  11, 1888 16,250.00 

(See  Appendix  T  6.) 

6.  Harbor  of  Befuge  on  Lake  PepiUj  at  LaJce  City^  Minnesota, — The  pro- 
ject for  this  work  proposed  the  building  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steam-boats  and  afford  safety  to  rafts  caught  in 
the  lake  by  storms,  v 

In  May,  1887,  the  work  of  reducing  depth  of  water  and  cost,  by  build- 
ing up  a  foundation  of  gravel,  was  commenced.    Daring  the  year  a 
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breakwater,  871  feet  long,  of  which  512  feet  are  crib-work,  exteuding 
into  the  lake  below  the  gravel  point  in  front  of  Lake  City,  from  the 
foot  of  Elm  Street,  was  completed.  This  breakwater  was  given  sloping 
side  and  end,  which  permits  the  ice  to  slide  over  the  pier  rather  than 
posh  against  it.  This  pier  passed  comparatively  safely  through  a  severe 
test  this  spring  due  to  a  combination  of  very  high  water,  heavy  ice,  and 
severe  storms.  There  have  been  expended  on  this  work  to  June  30, 
1888,  from  special  appropriations,  the  *sum  of  $20,000,  and  from  an  al- 
lotment from  general  appropriation  a  further  sum  of  $11,985.23. 

As  the  length  of  pier  built  is  thought  to  be  sufficient  to  properly  pro- 
tect the  harbor  at  Lake  City,  and  as  the  balance  on  hand  from  the  allot- 
ment is  sufficient  to  make  repairs  now  needed,  no  further  appropriation 
is  asked  for. 

July  1,  1887,  amount  available •|16,350.82 

July  1,  1888,  amount  expended  during  Jisoal  year,  exclusive  of  liabilitieB 
outstanding  July  1, 1887 16,350.82 

(See  Appendix  Y  8.) 

7.  Harbor  of  refuge  on  Lake  Pepin^  at  Stockholm^  Wisconsin. — The  proj- 
ect for  this  work  proposed  the  building  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steam-boats  and  alQtbrd  safety  to  rafts  caught  in 
the  lake  by  storms.  A  crib-work  pier  579  feet  in  length  was  completed 
in  1885.  During  the  spring  of  1888  there  was  a  higher  stage  of  water 
in  the  lake  than  was  ever  before  known  at  the  time  of  the  breaking  up 
of  the  ice,  and  the  ice,  when  it  did  break  up,  was  as  solid  as  in  mid- 
winter. A  violent  storm,  occurring  at  this  time,  drove  the  ice  with 
great  force  against  the  pier,  carrying  oflf  about  4  feet  from  its  top. 

The  pier  should  be  repaired  as  soon  as  possible,  and  in  making  such 
repairs  sloping  sides  and  end  should  be  provided.  The  amount  ex- 
I>ended  on  this  work  to  June  30, 1888,  is  $19«070.94. 

July  1,  I8tf7,  amount  available $6,209.39 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilites 

outstanding  July  1,  1887 280.33 

July  1,  1888,  balance  available  ..^ 5,929.06 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  9.) 

PRESERVATION  OF  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPEOVE- 
MENT  OF  THE  MISSISSIPPI  ABOVE  THE  FALLS — IMPROVEMENT  OP 
CHIPPEWA  AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OF  MIN- 
NESOTA RIVER  AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
DAKOTA— RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI— IM- 
PROVEMENT OF  THE  MISSOURI  RIVER  PROM  SIOUX  CITY,  IOWA, 
TO  FORT  BENTON,  MONTANA,  AND  OF  YELLOWSTONE  RIVER,  MON- 
TANA AND  DAKOTA. 

Officer  in  charge,  Maj.  Olias.  J.  Allen,  Corps  of  Engineers. 

1.  Preservation  of  the  Falls  of  Saint  AntJhony^  Minnesota. — The  history 
and  details  of  this  improvement  are  given  at  length  in  the  last  Annual 
Beport. 

*  This  amount  is  915>^00  less  than  the  balance  f^iven  in  the  last  Annnal  Report,  the 
$15,000 — appropriation  of  July  5,  1884 — having  been  transferred  to  appropriation  for 
"  Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids  "  on  books  of 
Treasury  Department  and  considered  as  an  allotment,  rather  than  a  special  appro- 
priation. 
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No  work  was  done  during  the  past  fiscal  year,  there  being  no  funds 
for  it.  As  there  is  no  navigation  dependent  upon  the  preservation  of 
the  Falls,  and  as  Congress  has  made  no  appropriation  for  that  purpose 
since  1884,  it  is  deemed  proper  to  render  no  estimates  for  this  work  for 
the  fiscal  year  ending  June  30,  1890. 

Totid  expended  under  the  present  project,  including  outstanding  lia- 
bilities, $405,000. 

July  1,  1887,  amount  in  baud $86.83 

Jaly  1, 18el8,  outstanaing  liabilities 86.83 

Amoant  (estimated)  required  for  completion  of  existing  project 210, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 

2.  CoMtruction  of  lock  and  dam  on  Mississippi  River  at  Meeker* s  Island^ 
Minnesota. — The  river  and  harbor  act  of  March  3, 1873,  appropriated — 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars :  Provided,  That  all  rights  and  claims  in  and  to  the  land  grant  made 
to  the  State  of  Minnesota  for  the  above  work,  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  fnlly  relinquisiied  to  the  United  States  be- 
fore any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquishment 
not  having  been  made,  and  the  appropriation  has  been  lying  unused 
for  fifteen  years. 

July  1,  1^87,  amount  available  subject  to  conditions  in  act 125,000.00 

July  1,  1688,  balance  available  subject  to  conditions  in  act 25, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 897, 121. 46 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

3.  Mississippi  River  oAove  Falls  of  Saint  Anthony  J  Minnesota, — The  pres 
ent  project,  adopted  in  1880,  consists  in  improvement  of  the  river  mainly 
between  Aitken  and  Grand  Rapids,  a  distance  of  165  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels,  and  con- 
struction of  wing-dams,  when  necessary,  to  aflPord  3  feet  depth  during 
low- water  stage,  the  cost  being  estimated  at  $54,127.  The  last  appro- 
priation for  this  improvement  being  that  of  $10,000,  by  the  act  of  Au- 
gust 2, 1882,  no  work  was  done  upon  the  channels  duiing  the  past  fiscal 
year  for  want  of  funds. 

The  total  expended  under  the  present  project  to  June  30, 1888,  in- 
cluding outstanding  liabilities,  is  $35,000. 

Before  improvement  commenced  in  1880  the  stream  between  Aitken 
and  Grand  Kapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draught.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
but  there  are  many  snags,  leaning  trees,  bowlders,  and  gravel-bars  yet 
remaining  to  be  removcMd,  as  they  contract  the  channels  and  thus  inter- 
fere with  the  movement  of  steamers  at  any  stage  of  water. 

Jaly  1,  1887,  amount  available,  including  outstanding  liabilities (3.67 

Julyl,  1888,  outstanding  liabilities 3,67 

JUnoant  appropriated  by  act  of  August  11,  1888 10,000.00 
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{Amount  (estiniated)  required  for  completicn  of  existing  project,  viz,  Im- 
provement between  Grand  Rapids  and  Conradi's  shoals |9, 127. 50 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1890      9, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 

(See  Appendix  Z  3.) 

4.  Reaervoirs  at  headwaters  of  Mississippi  River, — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so  as 
to  benefit  navigation  upon  the  Mississippi  Eiver  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869, 1874, 1878,  and  1879.  From  the  results  of  these  examinations,  and 
further  examinations  made  in  1880,  the  first  cost  of  constructing  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed,  at  (1,809,083.  The  cost 
of  land  and  other  damages  to  result  from  construction  and  operation  of 
the  proposed  dams  was  not  included  in  that  estimate,  as  they  could  not 
be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
headwaters  of  the  Mississippi  Biver  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  river  and  harbor  act  approved  June  14, 1880,  for  con- 
struction of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  and 
for  other  reasons  given  in  Appendix  Y  to  the  Annual  Beport  for  1886* 
Four  of  the  reservoirs  have  thus  far  been  created. 

During  the  past  fiscal  year,  surveys  and  examinations  were  made^ 
upon  which  to  base  plans  for  increasing  the  lift  of  the  Pokegama  reser- 
voir 2  feet,  and  from  which  to  ascertain  the  feasibility  and  cost  of  creat- 
ing a  reservoir  at  Sandy  Lake,  Minnesota. 

The  four  completed  reservoirs  were  operated  in  the  interest  of  naviga- 
tion during  the  exceedingly  dry  navigation  season  of  1887.  Without 
taking  into  consideration  the  liberal  volume  of  water  released  from  them 
prior  to  August,  the  effect  of  a  continuous  discharge  of  the  stored-up^ 
water  from  them  for  eighty-six  days  in  August,  September,  October,  and 
November,  when  the  Mississippi  needed  water,  was,  as  estimated  by  the 
officer  in  charge,  to  increase  the  channel  depth  of  the  Mississippi  Biver 
at  Saint  Paul  from  1  foot  to  IJ  feet. 

Some  extension  was  made  to  the  apron  at  the  Pine  Biver  dam  during 
the  year. 

Expended  during  the  fiscal  year,  $12,583.09. 

Expended  upon  this  project  to  date,  including  expense  of  detaileil' 
surveys  and  examinations,  hydrological  measurements,  land  damages,, 
awards  to  Indians,  and  care  of  the  completed  dams  and  of  the  Engineer 
property  pertaining  to  them,  $596,800.27. 

July  1, 18ti7,  amount  available $38,282.82 

Jnly  ly  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $11, 617. 16 

July  1,  1888,  outstanding  liabilities 965.93 

12.583.09' 

July  1, 1888,  balance  available 25,699.73 

Amount  appropriated  byact  of  August  11, 1888 12,000. 00* 

Amount  available  for  fiscal  year  ending  June  30, 1889 37, 699. 73 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 174, 600. 00' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890,  for  care  and  maintenance 12,000.00>' 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  4.) 
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5.  Chippetca  River j  including  Yellow  BankSj  Wisconsin. — ^This  work 
consists  in  the  constraction  of  dams  and  jetties  to  confine  the  low- water 
volume  to  a  practicable  channel,  and  in  revetment  of  caving  bends  be- 
tween Ean  Claire  and  the  month  of  the  river,  a  distance  of  57  miles* 
The  project  was  adopted  in  1877,  and  its  cost  then  placed  at  $75,790. 
Bevised  estimates  in  1883,  however,  increased  the  estimate  to  $132,476.35, 
including  in  this  latter  all  the  expenditures  from  the  commencement  of 
the  improvement.  Further  revision  in  1887  showed  the  cost  of  comple- 
tion to  be  at  that  date  $55,522.96.  The  total  expended  to  June  30, 1888» 
including  outstanding  liabilities,  is  $115,712.72. 

The  work  for  improvement  performed  during  the  past  fiscal  year  con- 
sisted in  some  extensions  to  and  repairs  of  wing-dams,  jetties^  and  re- 
vetments. 

By  the  works  constructed  for  the  improvement  of  the  river  a  low- water 
depth  of  3  to  4  feet  has  been  maintained,  where  before  they  were  under- 
taken the  depth  seldom  exceeded  18  inches.  The  jetties  at  the  mouth 
of  the  river  have  been  of  great  benefit  to  raft  and  steam-boat  naviga- 
tion, in  securing  a  stable  channel  of  sufficient  depth,  where  before  im- 
provement commenced  there  was  a  broad  bar  intersected  by  shallow^ 
shifting  channels,  passable  with  difficulty  at  times  of  low  water  ISy 
steamers  and  rafts. 

A  number  of  bars  between  the  mouth  and  Ban  Claire  still  require  im» 
provement. 

The  object  of  the  work  at  Yellow  Banks  is  to  prevent  erosion  of  the 
high  sand-banks  or  blufifs  on  the  Chippewa  Biver  below  Ban  Claire,  and 
thereby  relieve  the  channels  of  this  river  and  of  the  Mississippi  below 
the  junction  of  the  two  streams  from  the  masses  of  sand  contributed 
by  those  banks. 

The  project  for  improvement  was  adopted  in  1883.  The  estimated 
cost  of  the  work  was  originally  placed  at  $6i,102.50.  The  estimate^ 
however,  as  revised  in  1883,  was  increased  to  $96,000,  from  experience 
as  the  work  progressed.  The  protection  work  consists  of  revetment  of 
piling  and  fascines.    The  revetment  should  be  crowned  with  rock. 

The  total  expended  on  the  project  to  June  30, 1888,  including  outstand- 
ing liabilities,  is  $30,000. 

Slight  repairs  were  made  to  the  works  during  the  fiscal  year,  but  no 
new  protection  work  was  undertaken,  owing  to  want  of  funds. 

July  1,  1887,  amoant  available - $5,470.04 

July  1,  1888,  amoant  expended  during  fiscal  year,  exclnsivo  of 

liabllHies  outatanding  July  1,  1887 $4,406.21 

July  1, 1888,  outstanding  liabilities 26.55 

4,432.76 

July  1,  1888,  balance  available 1,037.28 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending;  June  30,  1889 11 ,  037. 28 

{Amount  (estimated)  required  for  completion  of  existing  project 77, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lb90    30, 000.00* 
Submitted  in  compliance  with  i^uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  5.) 

6.  8aint  Oroix  River ^  Wisconsin  and  Minnesota. — The  original  project,, 
adopted  in  1878,  contemplated  removal  of  obstructions  from  the  chan- 
nels between  Taylor's  Falls,  Minn.,  and  Prescott,  Wis.  There  was  ex- 
pended under  this  project  $18,000. 

The  present  project,  adopted  in  1880  and  modified  as  to  cost  ia  1882^^ 
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consists,  in  addition  to  the  removal  of  obstractions  from  the  channel 
between  Taylor's  Falls  and  Prescott,  in  the  contraction  of  the  low-water 
channel  into  one  of  nearly  uniform  width,  especially  at  the  bars  and 
crossings,  by  means  of  jetties  of  brush  and  stone,  and  dams  of  same 
materials  to  close  island  chutes  and  secondary  channels.  The  estimated 
cost  was  $83,450. 

No  work  could  be  undertaken  during  the  past  fiscal  year  for  want  of 
funds. 

The  work  performed  since  the  adoption  of  the  present  project  has  re- 
sulted in  a  least  depth  of  3  feet  on  the  improved  bars  above  Stillwater, 
and  4  to  5  jeet  on  the  bars  below  that  place.  At  many  places  naviga- 
tion has  been  made  permanent  where  formerly  it  was  uncertain,  and  in 
other  places  it  has  been  made  practicable  where  before  improvement 
commenced  it  was  impossible.  Some  bars  yet  require  improvement  and 
some  of  the  existing  works  are  in  need  of  small  repairs. 

Expended  under  the  present  project  to  June  30, 1888,  including  out- 
standing liabilities,  $64,302.32. 

July  1,  1887,  amouDt  available ^^458.49 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18S7 $312.49 

July  1,  1888,  outstanding  liabilities 8. 32 

320.81 

July  1,  1888,  balance  available 137.68 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1 889 10, 137. 68 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 950. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  yearendiug  June  30, 1890      9,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  0.) 

7.  Minnesota  Bivery  Minnesota, — For  want  of  funds  no  work  for  im- 
provement was  done  during  tbe  past  fiscal  year.  Thelast  appropriation 
for  this  stream  was  made  by  the  river  and  harbor  act  of  June  18,  1878. 

The  river  and  harbor  act  approved  August  5, 1886,  authorized  a  sur- 
vey of  the  Minnesota  River  with  a  view  to  its  improvement  by  locks 
and  dams.  The  survey  was  made  in  1887,  the  report  upon  which  is 
printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first  session. 

Total  expended  under  the  last  adopted  project  for  improvement  of 
this  stream,  $29,967. 

July  1,  1887,  amount  available,  including  outstanding  liabilities  (fQ) •$42. 00 

•July  1,  1888,  outstanding  liabilities 9.00 

.July  1,  1888,  balance  available 33.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000,00 

Amount  available  for  fiscal  year  ending  June,  1889 10, 033. 00 

(See  Appendix  Z  7.) 

8.  Bed  Biver  of  the  Norths  Minnesota  and  Dakota. — The  project  for  the 
impi*ovement  of  this  river  from  Breckeni  idge  to  the  northern  boundary 
line,  adopted  in  1877,  and  amended  as  to  cost  in  1883,  consists  in  the 
removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  chan- 
nels through  the  bars,  at  au  estimated  cost  of  $  1 79,310.  A  revised  esti- 
mate made  in  1887  placed  the  cost  of  completing  the  improvement  at 
$79,598.37. 

*  Deposited  to  credit  of  Treasurer  of  the  United  States,  November  11,  1885. 
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Daring  the  past  fiscal  year  dredging  was  carried  on  upon  the  lower 
8  miles  of  Goose  Bapids,  at  points  between  the  rapids  and  Grand 
Forks,  and  on  bars  to  a  point  62  miles  by  river  below  the  latter-named 
point. 

There  have  been  expended  npon  the  improvement  to  Jane  30, 1888, 
including  outstanding  liabilities,  $160,212.52. 

Before  improvement  the  ruling  depth  upon  bars  between  Moorhead 
and  Goose  Eapids,  at  ordinarily  low  water,  was  but  1^  feet ;  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the  nav- 
igation was  at  all  time«  difficult.  The  channels  for  80  miles  below  Moor- 
head, and  on  the  lower  half  of  Goose  Eapids,  and  between  Frog  Point 
and  Grand  Forks,  have  been  improved  to  afford,  at  ordiuarily  low  water, 
3  feet,  and  below  Grand  Forks  for  62  miles.  4  feet  of  depth.  The  re- 
moval of  snags  and  trees  between  Moorhead  (opi)osite  Fargo)  and  Aber- 
crombie, a  distance  of  70  miles,  improved  that  portion  of  the  stream  for 
navigation  during  high  and  medium  stages  of  water. 

Jnly  1,  1«87,  amoant  available $22,065.61 

Jaly  1,  ld88,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18d7 12,:«0.48 

July  1,  1888,  balance  available 9,7:i5.ia 

Amount  appropriated  by  act  of  August  11,  1688 20,000.0i> 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 735. 13 

(Amount  (estimated)  required  for  completion  of  existing  project 59, 600.00" 
Amount  thatcan  bo  profitably  expended  in  fiscal  year  ending  June  30,1890    30, 000. 00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  ]866  and  18437. 

(See  Appendix  Z  8.) 

9.  The  Missouri  River  from  Sioux  City^  lowa^  to  Fort  BenUm^  Montana.-^ 
This  work  was  in  charge  of  Capt.  G.  B.  Seats,  Corps  of  Engineers,  to 
April  IG,  1888. 

The  work  of  improvement  is  at  present  confined  to  the  extent  of  riv^er 
between  Fort  Benton  and  Carroll,  Mont.,  and  consists  in  the  constrnc- 
tiou  of  wing-dams  and  dams  to  close  secondary  channels,  so  as  to  con- 
tract the  water-way  where  too  wide  and  to  raise  the  water  on  the  rapids 
and  thas  reduce  the  slope ;  also  in  dredging  out  the  heavier  gravel-bars 
and  in  removing  projecting  rock  and  loose  bowlders,  where  necessary, 
with  the  expectation  of  ultimately  securing  between  Fort  Benton  aiid 
Carroll  a  navigable  depth  of  4J  feet  at  low  water. 

The  original  condition  of  the  navigable  channel  between  the  point* 
named  was  extremely  bad  at  low-water  stages,  the  depth  only  averag- 
ing 3  feet,  the  channel  having  many  sharp  turns  and  being  obstructed 
in  many  places  by  projecting  embedded  rocks  and  loose  bowlders. 

The  river  from  Carroll  to  Sioux  City  was,  and  is,  bad  during  low-water 
stages,  owing  to  unstable  banks,  shifting  channel,  moving  sandbars, 
and  snags.  The  originally  adopted  project  for  the  improvement  com- 
prised the  removal  of  snags  from  the  lower  or  sandy  portion  and  on  the 
upper  or  rocky  portion  the  contraction  of  the  water  way  so  as  to  afford 
a  navigable  channel  of  4^  feet  depth  at  low  water.  On  this  project  the 
expenditure  to  June  30, 1886,  was  $202,456.87.  At  that  date  the  chan- 
nel for  purposes  of  navigation  was  much  better  than  at  any  previous 
period,  and  vessels  loaded  to  3^  feet  draught  could^  by  careful  pilotage 
and  hard  mbbing  on  the  bottom^  reach  Fort  Benton. 

During  the  year  ending  June  30, 1888,  three  dams  were  built  at 
Shonkin  Bar  and  six  at  Crocondunez,  the  former  increasing  the  chan 
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nel  depth  6  inches  and  the  latter  increasing  it  12  inches.  Two  small 
dams  were  also  built  near  Bowe's  Banche,  a  few  miles  below  the  Oro- 
condanez.  Total  expended  daring  the  year,  $80,639.17.  Total  ex- 
pended under  the  project,  $262,458.53. 

Jnlyl,  1887,  amount  available $30,639.17 

July  1, 18S8,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $30,359.83 

July  1, 18ci8,  outstanding  liabilities 279.34 

30, 639;  17 

r  Amount  (estimated)  required  for  completion  of  existing  project*  above 

Carroll : 7 250,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  11.) 

10.  Yellowstone  River,  Monta^  and  Dakota, — ^This  work  was  in  charge 
of  Oapt.  Or  B.  Sears,  Corps  of  Engineers,  to  April  16, 1888. 

The  original  condition  of  the  navigable  channel  of  the  Yellowstone 
was  bad  and  unsafe,  dae  to  the  existence  of  numerous  swift  rapids,  to 
crooked  and  shallow  channel  at  low  water,  and  to  the  presence  of  rocks 
and  loose  bowlders.  By  removing  the  latter  at  the  worst  places  and 
by  confining  the  water  to  one  channel  so  as  to  increase  the  depth  on 
the  rapids  the  river  has  been  considerably  improved  for  purposes  of 
commerce.  Up  to  July  1, 1886,  $98,306.74  had  been  expended  upon  the 
improvement,  and  at  that  date  the  condition  of  the  improved  river  was 
much  better  than  at  present,  as  the  dams  have  received  no  repairs  since 
that  date  and  are  broken  in  many  places.  TSo  work  for  improvement 
has  been  done  since  the  fiscal  year  ending  June  30, 1886,  owing  princi- 
pally to  insufficiency  of  funds.  The  engineer  property  pertaining  to 
the  improvement  was,  however,  put  in  repair  and  cared  for.  Total 
expended  to  June  30, 1888,  $104,489.27. 

Julyl,  1887,  amount  available $16,530.83 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 3,269.86 

Julyl,  1888,  balance  available 13,260.98 

(Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  12.) 

JBXAMINATIONS  AND  SURVEYS  FOB  IMPR0VB3iENT  TO  COMPLY  WITH 
BBQUIBEMBNTS  OF  THE  ElVEE  AND  HABBOE  ACT  OP  AUGUST  5, 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Major  Allen  was  charged 
with  and  completed  the  following  sorveys  and  examinations,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc, 
No.  158,  Fiftieth  Congress,  first  session. 

1.  Mississippi  River  between  Saint  Paul  and  Saint  Anthony^s  Falls, 
Minnesota.    (See  also  Appendix  Z  13.) 

2.  Minnesota  River,  with  a  view  to  its  improvement  by  locks  and  dams. 
(See  also  Appendix  Z 14.) 

3.  Red  River  of  the  North,  Minnesota,  from  Moorhead  to  Fergus  Falls. 
(See  also  Appendix  Z  15.) 

*No  project  for  riyer  below  Caxroll,  except  enagging. 
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IMPROVEHBNT    OP    TENNESSEE    AND    CUMBERLAND    RIVERS,   AND    OF 
CERTAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

*  Officser  iu  charge,  Lieut.  Ool.  J.  W.  Barlow,  Corps  of  Engineers,  with 
Lieat.  H.  E.  Waterman,  Corps  of  Engineers,  under  his  immediate  or- 
ders. 

1.  Tennessee  River. — a.  Above  Chattanooga. — Tiie  present  project  is  to 
blast  a  channel  through  the  reefs,  to  reduce  the  sand  and  gravel  bars, 
and  to  build  riprap  dams  to  contract  the  water-way,  so  as  to  obtain  a 
49afe,  navigable  channel  having  a  depth  of  3  feet  at  low  water.  The 
rocky  bed  and  banks  render  the  improvement  practically  permanent. 

The  snag  and  tow  boat  for  nse  on  this  river  and  its  tributaries  was 
'Completed  during  the  fiscal  year,  and  was  employed  in  towing  stone- 
barges  at  Half  Moon  Island  and  in  the  removal  of  snags  at  other  points 
along  the  river.  Work  was  carried  on  at  Baker's  Shoals,  Eussell  Shoals, 
and  Caney  Creek  Shoals,  constructing  wing-dams  and  removing  surface 
obstructions. 

The  total  amount  expended  to  June  30, 18S8,  including  outstanding 
liabilities,  is  (2  .'5,947.70,  which  has  resulted  in  giving  an  improved 
channel  by  removing  or  reducing  obstructions,  and  thus  lengthening 
the  season  of  navigation . 

Jnl^  1, 1887,  amount  available |5,274.90 

Jaly  1,  188-^,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |5, 177.49 

July  1,  1R88,  outstanding  liabilities 45.11 

5.222.60 

July  1, 1888,  balance  available 52.30 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15,052.30 

{Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    30, 000. 00 
iSubuatted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

b.  Below  Chattanooga. — The  section  of  the  river  from  Chattanooga,^ 
Tenn.,  to  Brown's  Ferry,  Ala.,  was  obstructed  by  reefs,  bars,  etc.,  and' 
had  at>out  3  feet  of  water  in  the  channel  for  eight  or  nine  months  in  each 
year.  From  Brown's  Ferry  to  Florence  it  was  not  navigable,  the  Mus- 
cle Shoals  forming  an  absolute  barrier,  excepting  when  the  river  was  at 
an  unusually  high  stage.  From  Florence  to  mouth  of  the  river  the  nsual 
aarface  obstrnctions  were  found,  with  many  shoals,  having  deep  water 
between  them. 

The  present  project  consists  in  building  around  the  Big  Muscle  Shoals 
a  canal  14^  miles  long,  70  to  120  feet  wi^e,  and  6  feet  deep,  having  nine 
locks,  each  300  feet  between  gates  and  60  feet  wide,  and  an  aqneduct 
over  Shoal  Greek  900  feet  long,  60  feet  wide,  and  5  feet  deep ;  in  con- 
structing a  canal  around  the  Elk  Eiver  Shoals,  1}  miles  long,  with  two 
locks ^  and  in  blasting  a  channel  through  the  bed-rock  and  building 
wing-dams  at  Little  Muscle  Shoals,  a  modification  of  the  original  plan 
for  a  system  of  lockage ;  and  in  improving  the  most  troublesome  places 
above  Decatur  and  below  Florence. 

The  total  amount  expended  to  June  30, 1888,  including  outstanding 
liabilities,  is  $2,957,377.28,  which  has  resulted  in  the  improvement  of 
the  river,  as  follows : 

The  Little  Muscle  Shoals  work,  as  modified,  has  been  practically  com- 
pleted by  catting  a  channel  throngh  the  bed-rock^  2^  miles  long,  and 
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building  wing-dains.  It  may,  however,  become  necessary  iu  the  future? 
to  make  modifications  of  the  existing  dams,  or  to  build  locks,  as  origin- 
ally projected. 

At  Big  Muscle  Shoals  and  Elk  Kivor  Shoals  the  eleven  locks  are  built 
and  all  the  miter-gates  are  in  position.  The  five  lower  locks  are  to  have 
drop  gates,  one  of  which,  at  Lock  No.  5,  is  already  hung.  The  Shoal 
Greek  Aqneduct  is  nearly  finished  ;  it  sustained  a  severe  test  by  the 
heavy  floods  of  Maicli  last  without  injury.  A  dredge  and  dump-scows 
were  built  for  service  in  dredging  the  canal-trunk  and  approaches. 

Straightening  the  upper  chauu'^l  entrance  to  the  Elk  River  Shoals 
Canal  and  raising  the  walls  of  Lock  A  to  the  level  of  its  upper  bay  are 
recommended.  The  plans  for  the  radical  improvement  of  the  Colbert 
Shoals  and  Bee  Tree  Shoals,  by  the  construction  of  two  locks  and  dams, 
have  been  submitted. 

It  is  expected  that  both  sections  of  the  canal  can  be  opened  for  the 
use  of  the  public  during  the  low-water  season  of  1889,  provided  that 
suflicient  funds  are  made  available  without  delay. 

Attention  is  invited  to  the  necessity  of  removing  certain  obstruc* 
tions  immediately  below  Chattanooga,  and  of  making  an  instrumental 
survey  of  the  river  below  that  city. 

July  1,  18^7,  amount  available $94,883.13. 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive 

of  liabilities  outstanding;  July  1,  1687 $90,880.76 

July  1,  1888,  outstanding  liabilities 3,379.65 

94,260.41 

July  1,  1888,  balance  available ". 622.72 

Amount  appropriated  by  act  of  August  11,  1888 -  - .       250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 250, 622. 72 

(Amount  (estimated)  required  for  completion  of  existing  project 1,  b48, 000. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 
1890 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

2.  French  Broad  River j  Tennesnee. — After  a  course  of  about  121  miles 
lu  Tennessee,  this  river  joins  the  Holstou,  near  Knoxville,  thus  forming 
the  Tennessee  lliver. 

Above  the  mouth  of  Nolichuky  River  it  is  not  susceptible  of  improve- 
ment, except  by  building  locks  and  dams,  at  a  heavy  cost,  and  the  com- 
merce, present  and  prospective,  does  not  warrant  such  an  expenditure* 
The  present  plan  seeks  to  improve  the  channel  so  as  to  obtain  a  depth 
of  2J  feet  at  low  water,  from  the  mouth  of  the  river  to  Leadvale,  about 
90  miles,  the  work  consisting  of  channel  excavation,  clearing  away  of 
surface  obstructions,  and  building  wing-dams,  where  necessary,  to  con- 
tract the  water-way. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $28,000,  and  has  resulted  in  securing  an  improved  channel 
below  Dandridge,  by  giving  an  additional  depth  of  water  over  several 
of  the  worst  shoals. 

July  1,  1887,  amount  available $4,727.40 

July  1,  18"^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |4, 682.96 

July  1,  1888,  outstanding  liabilities 44. 44 

4,727.40 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 
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fAmouDt  (estiinated)  required  for  completion  of  existine  project $112, 000. 00 
Amoant  that  can  be  protitably  expendedin  fiscal  year  enalng  June  30, 1890    20, 000. 00 
Submitted  in  compliance -with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  2.) 

3.  Little  Tennessee  River^  Tennessee. — ^This  river  rises  in  the  Blue 
Bidge,  and  is  an  important  tribntary  to  the  Upper  Tennessee. 

An  examination  was  made  in  1881,  upon  which  is  based  the  present 
plan  of  improvement,  which  is  to  remove  surface  obstructions,  reduce 
rock-reefs  and  gravel-bars,  and  build  wing  dams  to  contract  the  water- 
way 80  as  to  obtain  a  low  water  channel  40  feet  wide  and  2  feet  deep 
below  the  mouth  of  the  Tellico  Eiver,  a  distance  of  about  13  miles. 

iNo  work  has  been  done  since  December,  1883. 

The  total  amount  expended  to  .Tune  30, 1888,  is  $5,000,  which  has 
resulted  in  securing  an  improved  channel. 

i  Amount  (estimated)  required  for  completion  of  existing  project $18,724.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  3.) 

4.  Hiawassee  River ^  Tennessee, — This  river  is  an  a£9uent  of  the  Ten- 
nessee. An  examination  was  made  in  1874.  The  natural  channel  is 
obstructed  by  rock -reefs,  bowlders,  snags,  and  overhanging  trees. 

The  present  plan  is  to  obtain  a  navigable  channel  40  feet  wide  and  2 
feet  deep  at  average  low  water  from  the  mouth  of  the  river  to  head  of 
navigation,  about  33  miles,  by  reducing  the  reefs  and  bars,  removing 
surface  obstructions,  building  wing-dams,  etc. 

No  work  has  been  done  during  the  fiscal  year. 

The  total  amount  expended  to  June  30, 1888,  including  outstanding 
liabilities  is  $34,000,  and  has  resulted  in  obtaining  an  improved  chan- 
nel below  Gharleston. 
Amountappropriatedbyactof  August  11, 1888 $1,000.00 

{Amount  (estimated)  required  for  completion  of  existing?  project .\  1, 500. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890  1 ,  500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  4.) 

5.  Clinch  Biver^  Tennessee. — ^The  Clinch  Biver  rises  in  Virginia  and 
enters  the  Tennessee  near  Kingston,  Tenn.  It  is  about  400  miles  in 
length,  230  miles  of  which  are  in  Tennessee. 

The  present  plan  of  improvement  consists  in  lengthening  the  season  of 
navigation  and  in  securing  a  safe  channel,  having  a  depth  at  ordinary  low 
water  of  2  feet  to  Clinton,  70  miles,  and  IJ  feet  from  Clinton  to  Walker's 
Ford,  75  miles.  Above  this  point,  to  the  Tennessee  and  Virginia  State 
line,  85  miles,  the  only  work  that  can  be  done  to  advantage  is  to  reduce  the 
ledges  and  remove  surface  obstructions  sufficiently  to  assist  the  passage 
of  fla^boats  and  rafts  on  the  sudden  rises  or  "  tides  "caused  by  heavy  rains. 

During  the  year  work  has  been  carried  on  principally  at  Cloud's 
Shoals,  about  113  miles  from  mouth  of  river,  by  reducing  the  rock- 
ledges  in  channel  and  building  wing-dams. 

The  channel  of  river  between  Cloud's  Shoals  and  Hibb's  Shoals—* 
about  18  miles — ^has  been  cleared  of  snags,  overhanging  trees,  fish-trap 
dams,  etc.  The  Engineer  officer  in  charge  urges  the  importance  of  leg- 
islation or  executive  action  in  the  matter  of  the  building  of  fish-traps 
and  trap  dams  upon  this  stream,  and  calls  attention  to  their  character 
as  serious  channel  obstructions.  These  dams  appear  to  bo  authorized 
BNO  88 14 
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under  the  fish  law  of  Tennessee,  as  amended  by  the  leirislature  of  that 
State  in  1885. 

The  total  amount  expended  to  June  30, 1888,  is  $25,958.09,  which  has  re- 
sulted in  securing  an  improved  channel  at  many  of  the  principal  obstruc- 
tions, and  practically  safe  navigation  for  rafts  and  flat-boats  at  stages  of 
the  river  2  or  3  feet  lower  than  before  channel- work  was  begun  in  1880. 

July  1,1887,  amount  available $4,425.90 

July  1, 1888,  amount  expended  during  fijscal  year,  exolusive  of 

liabilities  ontBtanding  July  1,  1887 $4,313.15 

July  1, 1888,  outstanding  liabilities 70. 84 

4,383.99 

July  1, 1888,  balance  available 41.91 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 041. 91 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  10 ,  000. 00 
Submitt<ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  5.) 

6.  Drick  Biver^  Tennessee. — ^This  stream  flows  wholly  in  the  State  of 
Tennessee.  Its  length  is  about  250  miles.  An  examination,  below  Gen- 
treville,  was  made  in  1879.  Obstructions  were  found  to  nearly  close 
the  channel  in  places.  Work  began  in  September,  1880^  removing 
snags,  etc.,  reducing  gravel-bars,  and  building  wing-dams.  No  chan- 
nel-work has  been  done  since  December,  1882.  The  total  amount  ex- 
pended to  June  30, 1888,  is  $13,000,  and  has  resulted  in  securing  a  fair 
navigable  channel,  during  the  boating  season,  from  Centreville  to  mouth 
of  river,  about  ^  miles.  The  character  of  this  stream  is  snch  that 
snags,  fallen  trees,  etc.,  accumulate  rapidly,  and  these  obstructions  shonld 
be  removed  after  heavy  floods. 

Amount  (estimated)  required  for  completion  of  existing  project |22, 118. 00- 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  6.) 

7.  Cumberland  River,  Tennessee  and  Kentucky. — Below  SashviUe. — Th» 
project  for  improving  this  section  consists  in  deepening  and  widening 
the  channel,  removing  surface  obstructions,  and  building  riprap  dama 
to  contract  the  waterway,  to  remove  the  bar  at  mouth  of  river,  and 
secure  a  navigable  channel  at  low  water  to  the  deep  waters  of  the  Ohio. 

Work  was  carried  on  during  the  first  six  months  of  the  fiscal  year, 
clearing  away  snags  and  other  surface  obstructions  from  Nashville  ta 
the  mouth  of  the  river,  and  in  channel  excavation  and  building  wing- 
dams  at  several  points. 

The  total  amount  expended  to  June  30, 1888,  including  outstanding 
liabilities,  is  $254,858.35,  which  has  resulted  in  securing  an  improved 
channel  at  the  most  dangerous  obstructions  and  a  lengthened  season 
of  navigation. 

July  1,  1887,  amount  available $11,350.66 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $11, 005. 58 

July  1,  1888,  outstanding  liabilities 203.43 

11,209.01 

July  1,  1888,  balance  available 141.65 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00- 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 141. 65 
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{Amount  reetimated)  reqniied  for  completion  of  existins  project flBS,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    S0»  OUO.  00 
Submitted  in  compliance  with  leqairements  of  sections  2  of  riyer  and 
harbor  acts  of  1865  and  1867. 

(See  Appendix  A  A  7.) 

Above  Nashville. — ^This  section  extends  from  l^ashville  to  the  head  of 
Smith's  Shoals. 

The  work  done  prior  to  the  adoption  of  the  present  project  has  re- 
sulted in  securing  an  increased  depth  of  from  6  to  8  inches  over  the 
principal  obstructions,  and  also  in  giving  an  improved  channel  and  . 
lengthened  season  of  navigation  from  Bumside,  Ky.,  to  Kashville, 
Tenn. 

The  present  project  consists  of  a  radical  improvement,  by  a  system 
of  locks  and  dams,  from  l^ashville  to  head  of  Smith's  Shoals. 

The  site  of  Lock  Ko.  J,  near  Lower  Kashville  Island,  has  been  de- 
termined upon,  and  work  of  lock-pit  excavation  and  construction  of 
lock- wall  will  be  carried  on  under  contract,  provided  the  bids  received 
are  reasonable  and  advantageous  to  the  Government* 

From  August  to  November,  inclusive,  a  snagging  part^  moved  down 
from  Burksville  to  Nashville,  clearing  the  channel  of  snags  and  over- 
hanging trees,  excavating  rock  and  gravel,  and  extending  and  repair- 
ing dams  at  various  points. 

The  total  amount  expended  under  the  existing  project  to  June  30, 
1888,  including  outstanding  liabilities,  is  $54,424.20,  and  has  been  ap- 
plied to  the  improving  of  the  shoals  above  Nashville,  and  in  the  neces- 
sary surveys  and  obs&vations  and  estimates  pertaining  to  the  projected 
work  of  lock  construction. 

jQly  1,  1887,  amonnt  available 177,611.19 

Jnly  1,  1888,  amonnt  expended  dnrinff  fiscal  year,  exclnslTe 

ofliabilities  ontstandins  Jnly  1, 1887 $6,408.93 

Jaly  I,  1868,  outstanding  liabilities 626.46 

7,035.39 

Jaly  1,  1888,  balance  available 70,575.80 

Amount  appropriated  by  act  of  Angost  11, 1888 200, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 270, 575. 80 

Amonnt  (estimated)  required  for  completion  of  existing  project 3, 753, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{     30,  1890 , 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

8.  South  Fork  of  Cumberland  Biver^  Kentucky. — ^This  stream  is  an  af- 
fluent of  the  Cumberland  Biver,  which  it  enters  near  the  head  of  navi- 
gation, at  Burnside,  Ky. 

An  examination  was  made  in  1881.  The  obstructions  in  the  lower 
section  from  "DeviPs  Jumps''  to  the  mouth,  about  44  miles,  are  rock- 
reefs,  gravel-bars,  etc.,  while  above  the  "Devil's  Jumps"  immense 
bowlders  are  also  found  in  the  channel,  which  can  only  be  removed  at 
great  expense. 

The  present  project  provides  for  improving  the  channel  of  the  44 
miles  of  river  below  the  "  Devil's  Jumps "  by  reducing  the  reefs  and 
bars,  removing  bowlders,  and  building  riprap  dams  to  contract  the  water- 
way so  as  to  secure  safe  navigation  at  a  3-foot  stage  above  low  water. 

From  July  to  September  work  was  carried  on  in  the  channel,  reach- 
ing to  a  point  16  miles  from  mouth  of  the  river. 


Digitized  by  VjOOQIC 


212    BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

T 

The  total  amount  expended  to  June  30, 1888,  was  $11,968.94,  which 
has  resulted  in  securing  an  improvement  of  the  channel  for  the  passage 
of  rafts  and  boats. 

July  1,  1887,  amonnt  available $1,877.36 

July  1,  1888,  amount  expended  during  fiscal  yeatj  ezclusive 

of  liabilities  outstanding  July  1,  1887 $1,836.33 

July  1,  1888,  outstanding  liabilities 9.97 

1,846.30 

July  1, 1888,  balance  available 31.06 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 
Amonnt  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  8.) 

9.  Oaney  Forh  RiveVj  Tennessee. — This  stream  flows  wholly  in  the  State 
of  Tennessee,  and  is  an  important  tributary  of  the  Cumberland  River, 
which  it  enters  near  Carthage,  Tenn.,  about  120  miles  above  Nashville. 

The  river  has  been  examined  to  Frank's  Ferry,  about  92  miles  from  its 
mouth. 

The  obstructions  were  found  to  be  gravel-bars,  snags,  and  overhang- 
ing trees,  with  a  crooked  channel  and  numerous  shoals,  making  naviga- 
tion insecure  at  all  seasons.  The  present  plan  is  to  clear,  deepen,  and 
straighten  the  channel  by  removing  surface  obstructions,  building  wing- 
dams  and  training-walls,  so  as  to  secure  safe  navigation  for  rafts,  flat- 
boats,  and  light-draught  steamers  during  the  boating  season,  usually 
from  February  to  July — five  months. 

Active  operations  were  carried  on  during  the  first  three  months  of  the 
fiscal  year,  clearing  the  channel  and  chutes  of  snags  and  brush,  and  in 
building  wing-dams  at  Trousdale's  Ferry,  James's  Shoals,  and  other 
points. 

The  total  amount  expended  to  June  30, 1888,  including  outstanding 
liabilities,  is  $19,421.95,  which  has  resulted  in  obtaining  a  greatly  im- 
proved channel  as  far  up  as  Sligo  Ford  when  the  river  is  at  a  3-foot 
stage  above  low- water  mark. 

July  1,  1887,  amonnt  available $2,510.98 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ohtstanding  July  1,  1887 $1,913.93 

July  1,  1888,  outstanding  liabilities 19.00 

1,932.93 

July  1, 1888,  balance  available 678.05 

Amount  appropriated  by  act  of  August  11, 1888 2,500.00 

Amonnt  available  for  fiscal  year  endin g  June  :iO,  1889 3, 078. 05 

{Amount  restimaied)  required  for  completion  of  existing  project 22, 700. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  9.) 

EXAMINATIONS  AND  SUBVBYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
BBQUmBMBNTS  OF  THE  BIVEB  AND  HABBOB  AOT  OF  AUGUST  6, 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement.  Lieutenant  Colonel 
Barlow  was  charged  with  and  completed  the  following  surveys,  the 
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results  of  which  were  transmitted  to  Congress  and  printed  as  House 
Ex.  Ooc.  "So.  84,  Fiftieth  Congress,  first  session. 

1.  Obeils  [Obeys]  River  from  the  point  where  improvements  ha/tse  here- 
tofore been  made  to  tJie  mouth  of  the  West  ForJc^  Tennessee.  (See  also 
Appendix  A  A  10.) 

2.  Bear  Oreeky  Mississippi  {Big  Bear  Creek)^  Mississippi  and  Alabama. 
(See  also  Appendix  a.  A  11.) 

IMPROVEMENT  OP  THE  OHIO,  MONONGAHELA,  MUSKINaUM,  AND  AL- 
LEGHENY RIVERS— OPERATING  AND  OARE  OP  DAVIS  ISLAND  LOCK 
AND  DAM,  OHIO  RIVER;  LOCK  AND  DAM  NO.  9,  MONONGAHELA 
RIVER,  AND  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVElEf— 
CONSTRUCTION  OF  ICE-HARBOR  AT  MOUTH  OF  MOSKINGUM  RIVER, 
OHIO,  AND  OF  LOCK  AND  DAM  AT  HERR^S  ISLAND,  ALLEGHENY 
RIVER. 

OflBcer  in  charge,  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers^ 
having  under  his  immediate  orders  First  Lieuts.  Lansing  H.  Beach  and 
Cassias  £.  Gillette,  Corps  of  Engineers. 

1.  Ohio  River. — The  general  method  followed  in  improving  the  navi- 
gation of  the  Ohio  Biver  is  to  secure  additional  depths  at  it^lands 
and  sand-bars  by  the  couvStruction  of  low  dams  closing  unused  passages, 
and  by  building  guiding-dikes  to  confine  the  water  to  narrower  chan- 
nels. A  snag-boat  and  two  dredges,  all  of  them  having  iron  hulls,  are 
owned  by  the  United  States,  and  find  constant  employment  during  the 
low-water  season  in  taking  out  snags  and  wrecks,  and  in  dredging  away 
gravel-bars  that  can  not  otherwise  be  removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  was 
made  in  1827.  The  total  amount  thus  far  appropriated  is  $3,770,479.25. 
In  addition  to  this  there  has  been  allotted  to  this  river  a  portion  of 
twenty- three diflFerent  combined  appropriations  for  the  Ohio,  Mississippi, 
Missouri,  and  Arkansas  rivers,*  which  aggregated  $1,947,000,  but  the 
amount  thus  allotted  is  unknown. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  year : 

Three  Brothers  Islands. — ^The  dam  at  this  locality  was  repaired  by  re- 
laying paving  and  filling  a  few  vacant  spaces. 

Bike  at  middle  of  Orand  Chain. — ^Three-fifths  of  this  work  is  finished ; 
its  total  length  will  be  3,000  feet.  The  contract  has  been  extended  to 
December  1, 1888. 

Removing  rocks  at  Orand  Chain. — A  blasting  plant,  with  diver  and 
dredge-boat,  was  employed  by  contract  at  the  Grand  Chain  in  remov- 
ing submerged  rocks,  and  during  the  fiscal  year  the  total  amount  taken 
out  of  the  river  was  11,472  tons.  The  Jackson  Bocks  were  wholly  re- 
moved (except  a  small  area  not  in  the  channel),  and  a  marked  reduction 
was  made  in  the  sizes  of  the  Arkansas  and  Grenadier  rocks. 

Ice-piers. — No  work  on  the  ice-piers  was  done  during  the  season,  as 
the  whole  year  was  expended  iti  securing  proper  cessions  of  riparian 
rights. 

Barjot  mouth  of  the  Liokin-g. — The  contract  for  this  work  was  com- 
pleted* and  closed,  resulting  in  the  excavation  of  a  channel  135  feet  long 
with  an  average  width  of  65  feet.  This  was  all  that  could  be  done  with 
the  funds  ava;ilable. 

Chreat  Miami  Embankment—This  work  consists  in  raising  the  track  of 
the  Lawrenceburgh  Branch  of  the  Cincinnati,  Indianapolis,  Saint  Louis 
and  Chicago  Bailroad,  so  that  it  will  act  as  a  levee  to  protect  Lawrence- 
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burgh  from  floods.  The  contractor  is  the  railroad  company  that  owns 
the  track,  and  at  the  close  of  the  year  the  work  was  aboat  two-thirds 
done. 

Dredging, — ^The  United  States  dredges  Ohio  and  Oswego  worked  ou 
the  Ohio  Eiver  from  June  18  to  November  21,  a  period  of  five  months, 
and  were  then  transferred  to  the  Muskingum.  During  this  period  they 
dredged  680  cubic  yards  of  shale  below  the  Davis  Island  Lock,  6,607 
cubic  yards  from  Wheeling  Creek  Bar,  and  140,520  cubic  yards  from  the 
channel  near  the  Three  Brothers  Islands,  besides  doing  much  miscella- 
neous work. 

Snagging. — The  snag- boat  K  A.  Woodruff  worked  from  June  17, 1887, 
to  November  13, 1887,  a  period  of  nearly  five  months,  during  which 
time  she  removed  1,225  snags,  127  rocks,  and  46  wrecks,  besides  doing 
some  miscellaneous  work. 

Harbor  of  Refuge  near  Cincinnati. — ^The  three  dikes  at  Pour-Mile  Bar 
that  make  this  harbor  of  refuge  have  been  completed.  Their  lengths 
are  2,135,  2,477,  and  2,600  feet,  respectively. 

For  information  relating  to  the  stages  of  the  Ohio  Biver,  the  water- 
gauges  established,  the  slope  and  navigability  of  the  river,  the  dimen- 
sions of  bridges,  and  losses  incurred  through  collision  with  the  same, 
as  well  as  for  a  historical  sketch  of  the  improvement  of  the  river,  refer- 
ence is  made  to  the  report  of  the  officer  in  charge. 

July  1,  1887,  amount  available $198,914.37 

September  12,  1887,  balance  of  allotment  for  ice-harbor  at 

month  of  Great  Kanawha  Biver  transferred  to  Col.  W.  P. 

Craighill,  Corps  of  Engineers $168.44 

July  1,  1688,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstajiding  July  1,  1887 129,424.42 

July  1,  1888,  outstanding  liabilities 422.40 

July  1, 1888,  amount  covered  by  existing  contracts .52, 696. 16 

182,711.42 

July  1,  1888,  balance  avaflable 16,202.95 

Amount  appropriated  by  act  of  August  11, 1888. 880,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 396,202.95 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  600, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  1.) 

2.  Operating  and  care  of  Davis  Island  Dam,  Ohio  Biver. — This  dam 
was  built  to  test  the  adaptability  of  the  system  of  movable  dams  to  the 
peculiar  conditions  of  the  Ohio  Eiver,  and  to  the  special  character  of 
the  commerce  that  navigates  it.  The  dam  was  intended,  if  successful,  to 
be  tha  first  step  in  the  radical  improvement  of  the  Ohio,  and,  being  the 
one  nearest  Pittsburgh,  it  has  the  incidental  effect  of  giving  this  city  a 
d^ep  and  navigable  harbor  at  all  times.  Its  benefit  was  especially  evi- 
dent during  the  prolonged  drought  of  1887,  as  there  was  at  all  times  a 
minimum  depth  of  6  feet  in  the  Monongahela  Harbor. 

During  the  fiscal  year  the  dam  was  up  two  hundred  and  one  days 
and  712  lockages  were  made,  passing  1,871  vessels. 

The  operations  of  the  lock  were  very  satisfactory.  The  dam,  how- 
ever, did  not  do  so  well,  as  the  defective  steel  cross-heads  continued  to 
give  trouble,  and  the  long  continuance  of  low  water  made  it  almost 
impossible  to  take  out  wickets  for  repairs. 

After  remaining  up  six  months  the  dam  was  lowered  in  the  face  of 
an  ice-flood,  and  considerable  damage  ensued,  partly  due  to  the  direct 


Digitized  by  VjOOQIC 


BIVEB   AND   HARBOR   IMPROVEMENTS.  215 

impact  of  fields  of  ice,  and  partly  to  the  giving  away  of  the  defective 
cross-heads,  which  threw  abnormal  strains  on  the  other  members.  The 
damages,  however,  were  sufficiently  repaired  daring  the  spring  to  per* 
mit  the  dam  to  be  raised  on  Jane  18^  and  it  was  still  standing  at  the 
close  of  the  fiscal  year. 

The  experience  of  last  winter  shows  that  some  changes  shonld  be 
made  to  enable  the  dam  to  snccessfally  encounter  ice  and  drift.  For 
this  purpose  the  officer  in  charge  recommends  the  removal  of  the  Pas- 
queaa  barters  of  the  weirs  and  the  sabstitution  of  Ohanoine  hurters 
with  trippers.  This  change  has  been  authorized.  The  addition  of  a 
drift-gap,  for  which  provision  is  made  in  the  last  river  and  harbor  act, 
will  also  contribute  to  the  same  end.  With  these  two  changes  it  is 
thought  that  there  will  be  no  further  trouble. 

Amount  expended  during  the  year,  $16,309.01 ;  amount  required  for 
the  fiscal  year  ending  June  30, 1889,  $18,015. 

(See  Appendix  B  B  2.) 

3.  Monangahela  Biver,  West  Virginia  and  Pennsylvania. — The  object 
of  the  locks  and  dams  which  the  United  States  is  building  on  the  Monon* 
gahela  Biver  is  to  exteud  the  existing  slackwater  from  the  mouth  of 
Dunkards  Creek,  Pennsylvania,  to  Morgantown,  W.  Va.,  a  distance  of 
14  miles.  Two  locks  and  dams  are  required  for  this  extension;  No.  9, 
the  upper,  was  completed  in  1880 ;  No.  8,  the  one  next  below,  is  in  course 
of  construction.  When  completed,  these  locks  and  dams  will  give  6 
feet  in  low  water  from  Morgantown  to  Dunkards  Creek,  whence  there 
is  already  4  feet  to  Pittsburgh,  secured  by  seven  locks  and  dams  be- 
longing to  the  Monongahela  Navigation  Company.  The  distance  from 
Morgantown  to  Pittsburgh  is  102  miles.  At  Pittsburgh  the  Monon- 
gahela slackwater  connects  with  the  pool  of  the  Davis  Island  Dam. 

The  total  amount  heretofore  appropriated  for  this  improvement  is 
$397,900,  of  which  sum  $348,038.03  have  been  expended  to  June  30, 
1888. 

Work  was  actively  carried  on  during  the  entire  season  of  1887,  and 
was  resumed  in  the  spring  of  1888;  during  this  time  the  masonry  of 
the  lock  was  completed,  except  a  small  amount  of  coping,  and  the  abut- 
ment on  the  opposite  bank  of  the  river  was  about  four-Mths  completed. 

Jnly  1,  1887,  amount  available $84,096.26 

July  1,  less,  amouut  expended  daring  fiscal  year,  exclasive  of 

liabilitiesoutstandlngjuly  1,1887 $32,152.95 

July  1,  1888,  outstanding  Uabilitiea 2,080.34 

34,233.29 

July  1,  1888,  balance  available 49,861.97 

Amount  appropriated  by  act  of  August  11, 1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 84, 861. 97 

(See  Appendix  B  B  3.) 

4.  Operating  a/nd  care  of  Look  and  Dam  No.  9,  Monongahela  Biver, — 
During  the  low  water  of  1887  the  apron  below  the  dam,  which  was 
built  in  1884,  was  extended  across  the  whole  width  of  the  river,  and  it 
is  believed  that  all  danger  of  undermining  has  been  removed.  Minor 
repairs  were  made  on  other  parts  of  the  work. 

The  land-wall  shows  signs  .of  defective  construction,  and  it  is  pro- 
posed to  fill  it  with  cement  grout,  and  to  raise  the  chamber- walls  and 
lower  buttresses  to  the  height  of  the  upper  buttresses,  in  order  to  make 
the  lock  available  in  higher  stages  of  the  river  than  is  now  the  case* 
These  repairs  have  been  authorized. 
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Amoant  expended  duriug  the  fiscal  year,  $10,895.30.    Amoant  re- 
quired for  year  ending  June  30,  1889,  $6,470. 
(See  Appendix  B  B  4.) 

5.  Allegheny  Biver^  Pennsylvania. — The  work  hitherto  done  on  thi& 
river  has  been  limited  to  the  removal  of  rocks,  of  which  there  was  a 
vast  number  in  and  near  the  channel,  and  to  the  closure  at  two  locali- 
ties of  duplicate  channels.  The  benefit  of  such  work  has  been  very 
apparent. 

The  money  thus  far  appropriated  for  the  improvement  of  the  river 
amounts  to  $135,000. 

During  the  past  season  the  dam  at  Corydon,  Pa.,  was  modified  so  as 
to  make  it  safe  for  the  passage  of  rafts  in  high  water.  Repairs  were 
made  on  the  low  dams  at  Nicholson's  Island  and  Six  Mile  Island,  and 
640  tons  of  rocks  were  taken  out  of  the  river. 

July  1, 1887,  amonnt  available |6, 850.2a 

July  1,  1888,  amount  expended  duriug  liBcal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 , 6,190.90 

July  1,  1€(88,  balance  available    6>9.33 

Amonnt  appropriated  by  act  of  A-ugust  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2o,  659. 33 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  5.) 

6.  Dam  at  Herr*s  Inland^  Allegheny  River. — The  object  of  this  dam  i» 
to  extend  navigable  water  up  the  Allegheny  from  the  head  of  the  pool 
of  the  Davis  Island  Dam  to  the  city  limits,  thus  completing  the  im- 
provement of  the  harbor  of  Pittsburgh  and  providing  the  means  for  the 
cheap  transfer  of  freights  at  all  seasons.  This  dam  will  also  be  the  first 
step  towards  the  radical  improvement  of  the  Allegheny  Eiver,  a  work 
that  promises  most  valnable  resiilts. 

The  construction  of  this  lock  and  dam  has  hitherto  been  prevented 
by  the  lack  of  authority  to  purchase  the  necessary  land.  This  obstacle 
has  lately  been  removed,  and  the  work  of  acquiring  a  site  is  now  under 
way.  It  is  hoped  that  the  work  of  construction  may  be  begun  in  1889. 
The  money  thus  far  appropriated  for  this  work  amounts  to  $37,600. 

July  1,  1887,  amount  available $37,340.00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $491.  r>5 

July  1,  18*^8,  outstanding  liabilities 256. 45 

748.  OO 

July  1, 1888,  balance  available 36,59-2.00 

Amount  appropriated  by  act  of  August  11, 1888 35, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  1889 71, 592.  OO 

{Amount  ^estimated)  required  for  completion  of  existing  project 350, 500. 00 
Amoun  t  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1890  100, 000.  Oa 
Submitted  in  compliance  with  lequirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  B  B  G.) 

7.  Ice-harbor  at  movth  of  Muskingtim  River ^  Ohio. — The  work  in  hand 
is  the  construction  of  a  lock  through  Dam  No.  1,  Muskingum  Eiver,  in 
order  to  permit  Ohio  River  craft  to  take  refuge  in  ice  times  in  Pool  No. 
1,  Muskingum  Biver,    This  lock  is  also  needed  to  replace  Lock  No.  1  of 
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the  MaskingaLD  Kiver,  which  has  long  been  in  a  threatening  condition* 
The  total  amount  thus  far  appropriated  for  this  work  is  $237,500. 

During  the  past  working  season  the  cofter-dam  was  extended,  so  a» 
to  include  the  whole  of  the  lock,  the  new  area  thus  protected  was  exca- 
vated to  grade,  the  necessary  piles  were  driven  and  capped,  the  lock- 
floor  was  completed,  and  about  half  of  the  new  floor  was  covered  with 
concrete.  At  this  stage  work  was  stopped  on  account  of  the  exhaus- 
tion of  funds. 

July  I,  1«87,  amonnt  available |27,851.7S 

Jnly  1,  1888,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 26,689.27 

July  1,  1888,  balance  available '. 1,162.46 

Amountappropriatedby  act  of  August  11, 1888 60,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1689 61, 162. 46 

(See  Appendix  B  B  7.) 

8.  Muskingum  River^  Ohio. — The  act  of  August  5,  1836,  appropriated 
$20,000  for  this  river,  which  was  expended  in  repairing  the  locks  and 
dams.  In  obedience  to  t  he  instructions  of  the  Secretary  of  War,  estimates 
were  prepared  by  Lieut.  Ool.  W.  E.  Merrill,  Corps  ot  Engineers,  of  the 
entire  cost  of  completing  the  repairs  of  the  locks  and  dams  in  the  Mus- 
kingum Eiver,  and  his  report  was  transmitted  to  Congress  by  the  Sec- 
retary of  War  January  18,  1888,  and  printed  as  House  Ex.  Doc.  No^ 
108,  Fiftieth  Congress,  first  session. 

The  estimated  cost  of  repairing  all  of  the  locks  and  dams  was 
$268,128,  and  of  getting  rid  of  the  Taylorsville  Canal  and  one  lock 
$102,000. 

The  latter  sum  is  appropriated  by  the  river  and  harbor  act  of  August 
11,  1888. 

9.  Operating  cmd  care  of  the  locks  and  dams  on  the  MusMngum  River^ 
Ohio. — As  originally  improved  by  the  State  of  Ohio,  the  Muskingum 
Eiver  'contained  eleven  dams  and  twelve  locks,  and  furnished  continuous 
navigation  for  91  miles  from  the  Ohio  Biver  at  Marietta  to  Dresden, 
where  a  connection  was  made  with  the  Ohio  Canal,  running  from  the 
Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleveland.  The  locics  are 
180  feet  long  and  36  feet  in  the  clear,  with  lifts  varying  from  8  feet  10 
inches  to  12  feet  1  inch.  On  the  75  miles  of  slackwater  now  existing, 
which  terminates  at  Zanesville,  there  are  10  dams,  11  locks,  and  5  lat- 
eral canals,  the  total  length. of  the  latter  being  3§  miles.  The  original 
cost  of  the  works  was  about  $1,500,000. 

The  United  States  accepted  these  works  from  the  State  of  Ohio  on 
the  7th  of  April,  1887,  and  found  them  in  a  state  of  extreme  dilapida- 
tion. The  lock  and  dam  at  Symmes  Creek,  10  miles  above  Zanesville, 
had  been  abandoued,  two  of  the  other  dams  were  broken,  and  the  walls 
of  one  lock  were  on  the  verge  of  falling  down.  Energetic  work,  aided 
by  a  very  favorable  season,  resulted  in  the  repair  of  the  broken  dam» 
and  the  threatening  lock ;  such  other  repairs  were  made  as  were  most 
necessary,  and  as  a  result  the  works  passed  through  the  ice  and  flood 
of  last  winter  without  injury.  Heavy  repairs  were  made  on  five  dams^ 
and  four  locks.    A  contract  was  made  for  a  ladder  dredge-boat. 

The  most  important  work  now  needed  is  to  repair  the  locks  at  Stock- 
port, McConnellsville,  and  Eagleport,  all  of  which  are  in  a  dangerous^ 
condition ;  to  build  a  new  lock  at  Taylorsville,  thus  permitting  the 
abandonment  of  the  canal  at  that  place,  to  turn  two  lifts  into  one  at 
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Zanesville,  and  to  rebaild  lock  and  Dam  "So.  11,  thas  reatoringconnectioii 
with  the  Ohio  Canal. 

July  1, 1887,  amooBt  available $4,896.92 

July  1, 1888,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 4,896.92 

.Amount  expended  during  the  fiscal  year : 

From  appropriation  of  August  5,  1886 $4,896.92 

From  indefinite  appropriation 179,006.21 


183,90:5.13 

Amount  for  year  ending  June  30,1889 177,623.00 

(See  Appendix  BBS.) 

JSXAMINATIONS  AND  STTBVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIYBR  AND  HARBOR  ACT  OF  ATJOUST  5. 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Lieutenant-Colonel 
Merrill  was  charged  with  and  completed  the  following  survey  and  exam- 
ination, the  results  of  which  were  transmitted  to  Congress  and  printed 
in  House  Ex-.  Doc.  No.  88,  Fiftieth  Congress,  first  session  : 

1.  Ohio  River  near  the  city  of  Evansvillej  Indiana^  to  determine  whatj 
if  anything,  mil  be  necessary  to  prevent  a  change  of  the  channel  of  tJie  river 
in  front  of  that  city. — (See  also  Appendix  B  B  9.) 

2.  Big  HocJchocicing  River  from  its  mouth  to  Ooolville,  Ohio. — (See  also 
Appendix  B  B  10.) 

IMPROVEMENT  OF  THE  PALLS  OP  THE  OHIO  AND  OPERATING  AND 
CARE  OP  THE  LOUISVILLE  AND  PORTLAND  OANAL— IMPROVEMENT 
OP  WABASH  RIVER,  INDIANA  AND  HXINOIS,  OF  WHITE  RIVER,  IN- 
DIANA, AND  OF  TRADEWATER  RIVER,  KENTUCKY. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut.  E.  J.  Spencer,  Corps  of  Engineers, 
until  August  19, 1887 :  and  Lieut.  W.  L.  Sibert,  Corps  of  Engineers,  from 
July  11, 1887,  to  April  11, 1888. 

1.  Falls  of  the  Ohio,  Louisville,  Kentucky. — ^By  the  river  and  harbor 
act  approved  August  6, 1886,  this  work,  which  at  first  consisted  of  the 
enlargement  of  the  upper  portion  of  the  Louisville  and  Portland  Canal, 
was  made  to  include  the  enlargement  of  the  basin  of  the  canal  just  above 
the  locks. 

JEnlargement  of  upper  portion  of  Louisville  and  Portland  Canal. — The 
present  project  was  adopted  in  1883,  with  the  object  of  enlarging  the 
upper  end  of  the  Louisville  and  Portland  Canal,  from  a  point  about  400 
feet  below  the  railroad  bridge  to  the  upper  end  of  the  reef  which  extends 
to  a  point  about  opposite  Fourth  street,  which  practically  makes  a  wide 
harbor  from  Fourth  to  Tenth  streets,  and  more  than  doubles  the  width 
of  the  canal  from  Tenth  to  Fifteenth  street.  The  amount  expended  to 
June  30,  1888,  was  $245,544.42. 

The  work  was  done  under  four  contracts,  three  for  excavating  and 
moving  materials,  and  one  for  the  construction  of  a  new  canal  wall  along 
the  northern  line  of  the  improvement.  One  of  the  contracts  for  excava- 
tion was  completed  in  November,  1886. 

On  the  middle  section  the  earth,  loose  rock,  and  old  wall  have  been 
removed,  and  about  77  per  cent,  of  the  rock  excavation  completed.    On 
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the  anper  section  aboat  32  per  cent,  of  the  rock  excavation  has  been 
completed  to  grade. 

Abont  one-half  of  the  new  canal  wall  is  completed.  Work  was  began 
abont  the  1st  of  Jane,  and  continued  until  the  1st  of  December.  ' 

Under  the  contracts  for  excavation  of  material  about  104,116  cubic 
yards  remain  to  be  removed. 

EnUtrging  basin  of  canal, — On  this  work  the  contractors  have  exca- 
vated 108,795  cubic  yards  of  earth,  and  3,575  cubic  yards  of  rock. 
The  amount  expended  to  June  30, 1888,  was  $25,415.98. 

July  1, 1887,  amount  avaUablo 1380,922.11 

July  1, 1888,  amoQut  expended  during  fiscal  year,  ezolusiye 

ofliabilitieeontstanding  Jaly  1, 18^ $103,189.71 

Julyl,  1888,  outstanding  fiabiUties 19,236.94 

July  1, 1888,  amount  ooyered  by  existing  oontraots 140, 048. 41 

262,476.06 

Julyl,  1888,  balance  available 18,447.05 

Amoantappropriatedby  act  of  August  11,1888 150,000.00 

Amo ant  available  for  fiscal  year  ending  June  30, 1889 168, 447. 05 

r  Amount  (estimated)  required  for  completion  of  existing  project,  includ- 

I      ing  enlargement  of  canal  basin 855,000.00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    370, 000. 00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  1.) 

2.  India/na  Ohute^  Falls  of  the  Ohio  River. — The  present  project  is  to 
remove  projecting  points  and  ree&  in  the  Indiana  Ghnte,  to  make  an  nn* 
obstructed  channel,  400  feet  in  width,  between  the  dam  and  railroad 
bridge.  The  original  chute  was  crooked,  full  of  projecting  rocks,  and 
very  difficult  to  navigate.  The  work  of  the  past  season  was  devoted 
principally  to  the  left-hand  reef;  the  high  points  on  which  were  entirely 
removed  for  a  distance  of  about  1,200  feet. 

Isolated  points  in  the  channel  and  on  the  right-hand  reef  were  also 
removed.  Work  was  vigorously  prosecuted  from  September  27,  to  ISo- 
vember  21.  The  dam  at  the  head  of  the  Falls  and  the  guiding-dike 
north  of  the  canal  were  thoroughly  repaired. 

The  amount  expended  to  June  30,  1888,  was  $115,576.06. 

July  1,  l«87.  amount  available $19,773.96 

Jnly  1)  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $10,350.02 

Jnly  1, 1888,  outstanding  liabilities 11.50 

10,361.52 

Julyl,  1888,  balance  available 9,412,44 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1869 24, 412. 44 

{Amount  Testimated)  required  for  completion  of  existing  project 115, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  C  G  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal. — ^During  the 
fiscal  year  the  canal  was' open  for  the  passage  of  commerce  three  hun- 
dred and  forty-five  days^  having  been  closed  eighteen  days  on  account 
of  high  water  and  two  days  by  ice.  The  old  locks  were  us^d  to  pass  one 
boat.  During  the  year  5,471  vessels,  representing  an  undertonnage  of 
1,315,851  tons,  were  passed  through  the  canal. 
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Necessary  repairs  have  been  made  to  lock  machinery  and  operating 
plant. 

The  shops  and  store-houses  which  were  moved  on  accoant  of  the  en- 
enlargement  of  the  basin  above  the  locks  are  in  place,  wlMi  the  excep- 
tion of  one  warehouse. 

The  tow-boat  was  docked,  and  new  hog-cbains  put  on  her.  Proposals- 
have  been  received  for  paving  the  lower  part  of  the  bigh  earth  slopes  at 
the  locks  to  prevent  slides  during  high  water.  The  old  tow-boat 
WaUcer  Morris  was  sold  at  public  auction.  It  is  proposed  during 
the  coming  year  to  keep  the  canal  in  operation,  build  new  guard-gates 
for  both  the  old  and  new  locks,  and  to  excavate  a  channel  below  the 
new  locks  over  a  length  of  300  feet  and  100  feet  wide  at  a  cost  of  $19,200. 
It  is  also  proposed  to  extend  the  pipes  of  thf  city  water- works  to  the 
locks  to  supply  water  for  the  use  of  the  employes. 

The  total  receipts  from  all  sources  amount  to  $2,494.61. 

The  estimated  amount  required  for  operating  and  maintaining  the 
canal  during  188a-'89  is  $100,105. 

July  1, 1887,  amount  available $34,863.97 

Allotment,  year  ending  June  30,  1888 77,-05.0a 

112,668.97 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1887 f48,809.*25 

July  1,  1888,  outstanding  liabilities 4,646.51 

July  1,  1888,  dropped,  not  drawn 58,565.00 

112,020.76 

Julyl,  1888,  balance  available 648.21 

(See  Appendix  0  O  3.) 

4.  WabcLsh  Biver^  Indiana  and  Illinois, — The  first  appropriation  for 
the  improvement  of  this  liver  was  made  in  1872.  The  project  contem- 
plated the  construction  of  a  lock  and  dam  at  Grand  Eapids  near  Mount 
Garmel,  and  the  removal  of  rock  ledges,  sand-bars,  snags,  and  other  ob- 
structions, and  the  closing  of  chutes,  with  a  view  to  obtaining  a  navi- 
gable channel  of  3^  feet  in  depth  from  the  mouth  of  the  river  to  Vin- 
cennes. 

The  river  has  been  separated  into  two  portions  in  refei^ence  to  its^ 
improvement,  with  Vincennea,  Ind.,  as  the  dividing  point,  and  appro- 
priations have  been  made  for  each  division. 

Below  Vincennes. — The  principal  work  on  this  division  of  the  river 
was  the  procuring  of  stone  and  the  building  of  masonry  on  the  lock  at 
Grand  Bapids.  The  site  of  the  old  lock  was  excavated  and  695  cubio 
yards  of  masonry  laid  in  the  new  lock.  The  levee  at  Gray ville  was  re- 
paired and  extended  250  feet.  Repairs  on  the  snag-boat  were  com- 
pleted and  she  is  nearly  ready  for  work  daring  the  coming  season.  A 
new  hull  was  built  for  the  dredge  and  the  machinery  transferred. 

The  amount  expended  on  this  portion  of  the  river  to  June  30, 1888,. 
was  $155,9::9.38. 

July  1, 1887,  amount  available $46,436.31 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $22,645.58 

July  1,  1888,  outstanding  liabilities 3,726.06 

July  1,  1888,  amount  covered  by  existing  contracts 10, 365. 77 

36,737.41 

Julyl,  1888,  balance  available 9,698.90- 

Amount  appropriated  by  act  of  August  11,  1888 60,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 69, 698. 90 
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(Amount  (estimated)  reqaired  for  completion  of  existinff  project $190, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    90, 000. 00 
Sabniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  ^ 

(See  Appendix  0  0  4.) 

Above  Vincennes, — The  project  for  the  improvement  for  this  part  of 
the  river  was  the  removal  of  obstrnctions  and  the  constrnction  of  wing- 
dams  when  necessary.  Ko  work  was  done  on  this  portion  of  the  river 
during  the  &cal  year  ending  June  30, 1888,  there  being  no  fands  avail- 
able. 

The  accnmnlation  of  snags  and  the  formation  of  a  new  cnt-off  about 
20  miles  above  Yincennes  have  made  navigation  very  difficult. 

The  amount  expended  on  this  river  above  Yincennes  to  June  30, 1888, 
was  $65,929.92. 

July  1, 1887,  amount  available ^70. 08 

Juiy  1,  1888,  outstanding  liabilities 10.05 

July  1,  1888,  balance  available 60.03 

Amount  appropriated  by  act  of  Auj^ust  11, 1888 5,000.00 

Amount  available  for  fiscalyear  ending  June  30, 1889 5,060. 03 

{Amount  (estimated)  required  for  completion  of  ezlstins  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  0  0  4.) 

5.  White  Biver^  Indiana. — The  present  project  for  the  improvement  of 
this  river  extends  from  the  mouth  to  the  railroad  bridge  at  Hazleton, 
and  contemplates  the  obtaining  of  a  depth  of  3^  feet  at  low  water.  This 
is  to  be  accomplished  by  a  cut  through  the  rock  at  Kelly's  Bipple  by 
dikes,  dredging,  and  by  the  removal  of  snags.  The  bad  location  of  the 
draw  in  the  railroad  bridge  at  Hazleton  precludes  the  advisability  of 
any  improvement  above  that  point  for  the  present. 

The  work  of  the  past  year  has  been  confiined  to  dredging  loose  rock 
from  the  previously  blasted  channel  at  Kelly's  Eipple.  About  5,190 
cubic  yards  of  rock  were  removed  from  this  channel.  A  new  hull  for 
the  dredge  was  built,  and  the  machinery  transferred  in  April  and  May, 
1888. 

Amount  expended  to  June  30, 1888,  was  $99,764.05. 

July  1,  1887,  amount  available 14,940.49 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $2,236.04 

July  1, 1888,  outstanding  liabUities 366.19 

2,692.23 

July  1,1888,  balance  available 2,348.26 

Amount  appropriated  by  act  of  August  ll,  1888 6, 000. 00 

Amount  available  for  fiscal  year  ending  Jume  30,  1889 7, 348. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  6.) 

6.  Tradetcater  River ^  Kentucky. — ^This  river  is  a  tributary  of  the  Ohio 
and  empties  into  it  79  miles  below  Evansville,  Indiana. 

The  present  project,  adopted  in  1881,  contemplates  the  formation  of 
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a  clear  channel  at  least  40  feet  wide,  with  a  minimam  depth  of  2^  feet 
during  eight  months  of  the  year  for  a  distance  of  41  miles. 

The  work  of  the  past  year  consisted  in  the  removal  of  a  number  of 
snags,  tree-tops,  etc.,  from  the  first  19  miles  of  the  river.  The  work 
was  limited  by  the  small  amount  of  funds  available,  viz,  about  $550. 

The  river  is  in  good  condition  for  a  distance  of  about  24  miles  firom 
its  mouth,  but  a  few  snags  remain  to  be  removed  from  this  part. 

Amount  expended  to  June  30,  1888,  $10,110.46. 

July  1, 1887,ainonnt  available t^9.66 

July  1,  1888)  amoant  expended  daring  fiscal  year,  ezcluBive  of 

liabilities  outstanding  July  1,  1887 $160.12 

July  1,  1888,  outstanding  liabilities 18.00 

178. 12 

July  1,  1888,  balance  available 371.54 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

Amount  available  for  fiscal  year .  ending  June  30, 1889 6, 371. 54 

(See  Appendix  0  0  6.) 

IMPROVEMENT  OF  GREAT  KANAWHA  AND  ELK  BIVEBS,  AND  OON- 
STEUOTION  OF  HABBOB  OF  BEFUGE  AT  MOUTH  OF  GBBAT  KAN- 
AWHA BIYEB,  WEST  VIBGINIA;  IMPBOVEMENT  OF  NEW  BIYEB  IN 
VTBGINIA  AND  WEST  VIBGINIA. 

Officer  in  chargei  Ool.  William  P.  Oraighill,  Corps  of  Engineers. 

1.  Oreat  Kanawha  River ^  West  Virginia, — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially 
coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  places,  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
The  navigation  above  Charleston  was  more  obstructed  than  below. 
Above  it  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which,  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  Board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Elver, 
to  be  accomplished  by  large  locks  and  dams.  Those  already  built  have 
been  about  300  by  50  feet. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  water  in  the  river  will  suffice  over  the  shoals.  This  gives 
them  the  name  of  '^  movable  dams,^  and  enables  an  open  river  to  be 
had  where  the  water  is  high  enough. 

Dams  3  and  2,  both  above  Paint  Creek,  are  fixed,  as  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June  30, 1887,  the  amount  expended  was  $1,844,817.86.  At 
that  date  Lock  and  Dam  3,  21  miles  above  Charleston  Ferry,  had  been 
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completed,  as  also  Locks  and  Dams  4  and  5,  respectively,  15  and  9  mile» 
above. 

The  amount  expended  in  the  year  ending  June  30, 1888,  exclusive  of 
outstanding  liabilities,  was  $96,432.19,  applied  at  sites  2  and  6. 

Lock  and  Dam  6  were  put  in  operation  October  11, 1886.  Lock  2  was 
completed  in  the  autumn  of  1887  and  the  dam  in  December,  1887. 

Site  7  has  been  for  several  years  owned  by  the  United  States,  but 
work  could  not  be  begun  because  funds  were  not  available. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
portant improvement  could  have  been  begun  at  the  same  time  and  fin- 
ished in  three  years,  with  much  economy  to  the  United  States  and  with 
manifest  advantage  in  the  use  of  the  improved  water-way. 

The  development  of  commerce  on  this  river  has  been  very  great  since 
its  improvement  by  the  United  States,  although  the  project  has  been 
only  partially  executed  for  want  of  money. 

A  law  was  enacted  by  Congress  March  3, 1887,  prescribing  the  terms 
under  which  bridges  might  be  erected  over  the  Great  Kanawha  Biver. 
Taking  advantage  of  this,  the  company  which  is  building  a  railroad  along 
the  left  bank  of  the  Ohio  has  cotnpleted  a  bridge  over  the  Kanawha  at 
its  mouth. 

By  an  act  of  February  28, 1887,  authority  was  also  granted  to  the 
Kanawha  and  Ohio  Bailroad  Company  to  lay  its  track  through  the 
United  States  lock  and  dam  property  on  the  Great  Kanawha  River,, 
under  such  restrictions  as  the  Secretai*y  of  War  should  prescribe. 

The  completion  of  Lock  and  Dam  2  in  1887  was  a  most  important  ex- 
tension of  the  improvement,  as  it  enabled  the  pool  thus  formed  to  be 
used  for  the  shipment  of  coal  in  a  section  containing  most  extensive  and 
valuable  mines  which  have  hitherto  been  dependent  entirely  on  the 
railroads  for  reaching  a  market.    ^ 

During  the  long  continued  season  of  low  water  in  1887  the  value  of 
the  improvement  was  shown  in  a  very  marked  manner,  as  free  and 
sufficient  navigation  was  maintained  through  it  over  the  improved  part 
of  the  river,  while  navigation  was  entirely  suspended  below  the  lowest 
dam  and  above  the  upper  pool. 

Jaly  1,  1887,  amount  avaUable tl02,327.81 

July  1,  1888,  amount  expended  during  fiscal^yeari  exclusive  of  liabilities 
outstanding  July  1,  1887 96,432.19^ 

July  1,  1888,  balance  available 5,895.62 

Amount  appropriated  by  act  of  August  11,1888 350, 000.  Oa 

Amount  available  for  fiscal  year  ending  June  30, 1889 -^ 355, 895. 62 

Amount  (estimated)  required  for  completion  of  existing  project 1, 320, 000. 00* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  DDL) 

2.  Operating  and  care  of  the  locks  and  dams  on  the  Oreat  Kanawha 
BiveTj  West  Virginia. — Amount  expended  during  the  fiscal  year  ending 
June  30,  1888,  $14,417.62. 

(See  Appendix  D  D  2.) 

3.  Harbor  of  Befuge  at  mouth  of  Oreat  Kanawha  Biver^  West  Vir- 
ginia.— In  charge  of  Lieut.  OoL*  W.  B.  Merrill,  Corps  of  Engineers,  until 
September  12, 1887.  This  work  consists  of  three  ice-piers  in  the  Great 
Kanawha  Biver,  about  1  mile  above  its  mouth.  The  piers  were  built 
in  order  to  protect  water-craft  from  ice-floes  coming  down  the  Great 
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Kanawha  Biver.  Two  of  the  piers  are  on  the  right  bank,  at  distances 
of  4,200  and  6,300  feet,  re8pe<5tively,  from  the  mouth  of  the  river,  and 
one  on  the  left  bank  at  a  distance  of  6,600  feet.  ^  They  are  rectangular 
in  plan,  and  are  built  to  a  height  of  29^  feet  above  low  water. 

The  work  contemplated  having  been  completed  no  additional  funds 
are  required. 

July  1, 1887,  amoQDt  available ?168.44 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  l,ld87 168.44 

(See  Appendix  D  D  3.) 

4.  Mk  River ^  West  Fir^inta.— The  country  through  which  this  stream 
flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and  grazing. 
The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those 
of  lumbering  and  rafting,  but  much  country  produce  is  also  carried 
down  stream  in  small  bo^s,  which  return  with  merchandise,  etc. 

The  cost  of  the  improvement  was  originally  estimated  at  $100,000  to 
make  it  complete  of  its  kind.  The  first  appropriation  was  in  June,  1878. 
The  total  expenditure  prior  to  June  30, 1886,  was  $17,000.  The  work 
done  up  to  that  time  was  of  great  benefit  to  the  comparatively  unde- 
veloped section  through  which  the  river  flows. 

The  law  of  August,  1886,  contained  an  item  of  $1,500  for  this  stream, 
but  the  season  was  too  far  advanced  for  the  resumption  of  work  with 
advantage  and  economy,  which  can  only  be  done  at  low  water. 

The  available  money  was  not  spent  in  the  fiscal  year  just  closed,  as  it 
was  deemed  better  to  hold  so  small  a  sum  in  the  hope  ojf'  its  increase  by 
another  appropriation,  with  both  of  which  together  work  can  be  done 
much  more  economically. 

July  1,  1887,  amount  available ^1,500.00 

July  1,1888,  balance  available 1,500,00 

Amount  appropriated  by  act  of  August;  11, 1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 4, 500. 00 

Amount  that  can  be  profitably  expended  in  fiacalyear  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and. 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  4.) 

5.  Oauley  Biver^  West  Virgima. — To  comply  with  the  requirements  of 
the  river  and  harbor  act  of  August  5,  1886,  a  preliminary  examination 
was  made  of  the  Gauley  Eiver,  no  detailed  survey  being  needed.  A 
report  of  the  results  of  the  examination  was  transmitted  to  Congress 
January  21,  1888,  and  printed  as  House  Ex.  Doc.  No.  114,  Fiftieth  Con- 
gress, first  session. 

.  It  is  proposed  to  improve  this  river  from  its  mouth  up  to  the  Boughs, 
a  distance  of  12  miles,  by  straightening  the  channel  and  removing 
obstructions,  at  an  estimated  cost  of  $10,000. 

The  river  and  harbor  act  of  August  11, 1888,  contains  an  appropria- 
tion of  $3,000  for  improving  the  river,  and  a  further  sum  of  $7,000  may 
be  profitably  expended  in  continuing  it  during  the  fiscal  year  ending 
June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888 ^,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  proutably  expended  in  fiscal  year  ending  June  30, 1890      7 ,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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6.  Neic  River,  from  the  mouth  of  Wilson^  in  Grayson  County^  Virginia^ 
to  the  mouth  of  Oreenbrier  River,  West  Virginia. — The  appropriations 
have  been  made  in  sncli  manner  as  to  divide  this  portion  of  the  river 
into  three  sections,  as  follows : 

MUes. 

Upper,  or  Lead  Mines 62 

Middle,  or  New  River  Bridge 43 

Lower,  or  Greenbrier 86^ 

Throughout  this  distance  the  navigable  channel  consisted  of  natural 
chutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  I 
foot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
tremely dffficalt  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen  them  to  30  or  50  feet,  as  mfght  be  required, 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
bateau  navigation ;  the  improvement,  however,  to  be  made  in  such  a 
manner  as  to  aid  the  work  should  a  greater  depth  and  width  be  required 
in  the  future.  ^ 

A  small  steam-boat,  draught  12  inches  when  light,  having  been  built 
at  Hiuton,  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
nel in  that  section  50  feet  wide  at  all  points,  and  iu  many  from  75  feet 
to  100  feet,  the  depth  of  2  feet  being  retained.  This  steam-boat  was  not 
adapted  in  dimensions  and  power  to  the  navigation  of  the  river,  and 
was  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channels  on  the  middle  and  upper  divisions  has  been  re- 
duced to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
iron  to  be  shipped  from  the  furnaces  above. 

There  was  no  appropriation  for  this  river  in  1883, 1884,  or  1885.  July 
1, 1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
apr)ropriation  of  August  2, 1882.  This  pertained  by  special  designation 
of  the  law  to  the  portion  of  the  river  above  Foster's  Falls,  which  are 
not  passable.  The  balance  remained  unexpended  because  of  the  im- 
passability  of  these  falls.  As  the  disconnection  with  routes  of  trans- 
portation caused  by  these  falls  would  practically  disappear  on  the  com- 
pletion of  the  railroad  up  Cripple  Creek,  and  as  boats  could  then  shij) 
to  the  railroad  their  freight  at  Porter's  Ferry,  above  the  lead  mines  and 
the  falls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
Ijedges  and  Shoals.  This  work  was  continued  as  late  as  the  season 
allowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
enough  to  justify  the  resumption  of  operations  in  the  summer  of  1886. 

The  navigation  of  the  river  not  being  continuous  as  yet,  it  is  practi- 
cally a  feeder  to  the  railroads  which  cross  it  and  run  along  portions  of 
it  It  has  also  been  of  much  use  in  carrying  materials  and  supplies  to 
the  railroads  while  in  process  of  construction  near  it.  It  is  probable 
that  when  the  river  is  fully  improved  boats  will  transport  one-third  of 
the  products  of  the  fine  agricultural  country  through  which  it  flows, 
and  seven-eighths  of  those  of  the  mines,  exclusive  of  coal. 

There  was  an  appropriation  of  $10,000  in  the  law  of  Ausust  5,  1886, 
applicable  only  to  the  portion  of  the  river  above  the  lead  mines. 
When  the  money  became  available  it  was  too  late  to  commence  opera- 
tions in  1886.  For  more  than  one  reason  it  seemed  inexpedient  to  spend 
this  appropriation  in  the  year  ending  June  30, 1888.  The  portion  of  the 
river  to  which  it  is  applicable  is  above  Foster's  Falls,  and  these  can  only 
be  passed  by  one  or  two  locks  at  a  cost  much  greater  than  Congress  is 
likely  to  authorize.  There  is  also  strong  reason  for  doubt  whether,  con- 
ENG  88 15 
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Bidering  the  present  development  of  that  section  of  the  country,  the  con- 
struction of  such  locks  would  be  justifiable  even  if  the  money  were 
available.  The  construction  of  railroads  near  this  stream  has  Ibr  the 
present  diminished  very  much  the  importance  of  the  improvement  of  the 
portion  above  Foster's  Falls.  After  a  careful  reexamination  of  the  sub- 
ject, and  a  reconnoissauce  of  the  river  and  its  vicinity,  it  was  decided  to 
postpone  the  expenditure  of  the  appropriation  until  The  will  of  Con- 
gress could  be  further  ascertained. 

July  1,  1887,  amount  available... ^10,222.29 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 75.00 

July  1,  1888,  balance  available ....: 10,147.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinpj  J  u  ne  30, 1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ltf66  and  1867. 

(See  Appendix  D  D  6.^ 


1 


EXAMINATIONS  FOB  IMPROVEMENT,  TO  COMPLY  WITH  REQUIREMENTS 
OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  188C. 

The  required  preliminary  examinations  of  the  following  streams 
were  made  by  the  local  engineer,  Colonel  Craighill,  and  reported  by 
him  as  worthy  of  improvement  to  a  limited  extent,  but  no  additional 
surveys  required : 

1.  Gauley  River ^  West  Virginia. — (See  Appendix  D  D  G.) 

2.  Meadow  River y  West  Virginia. — (See  Appendix  D  D  6.) 

The  results  of  these  examinations  were  transmitted  to  Congress  at 
its  last  session  and  printed  as  House  Ex.  Doc.  Xo.  114,  Fiftieth  Congress, 
first  session. 

IMPROVEMENT  OF  KENTUCKY  AND  LICKING  RIVERS  ;  OPERATING  AND 
KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE  KENTUCKY  RIVER, 
KENTUCKY;  IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA 
AND  KENTUCKY;  AND  OF  GUYANDOTTE,  LITTLE  KANAWHA,  AND 
BUCKHANNON  RIVERS,  WEST  VIRGINIA. 

Officer  in  charge,  Capt.  D.  W.  Lockwood,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut.  W.  li,  Sibert,  Corps  of  Engineers, 
since  April  11, 1888. 

1.  Kentucky  River^  Kentucky. — This  river  was  in  temporary  charge  of 
Maj.  Amos  Stickney,  Corps  of  Engineers,  until  April  17, 1888.  Tbe 
present  project  for  the  improvement  of  this  river  was  adopted  in  1870, 
the  object  being  to  repair  the  five  locks  and  dams  built  by  the  State  of 
Kentucky,  and  extend  slackwater  navigation  for  a  draught  of  6  feet, 
by  the  construction  of  additional  locks  and  dams,  to  Beatty  ville,  a  dis- 
tance of  261  miles  from  the  mouth  of  the  river. 

During  previous  years  the  five  original  locks  have  been  repaired  and 
three  of  the  dams  rebuilt,  the  fourth  and  fifth  having  also  been  restored 
to  a  serviceable  condition.  Contracts  have  been  entered  into  for  the 
stone  for  Lock  No.  6,  and  the  contractors  are  at  work. 

The  dam  at  Beattyville  was  cut  down  by  removing  the  crest  and  two 
upper  steps,  so  as  not  to  interfere  with  free  navigation  at  the  proper 
stage  of  water,  and  the  material  taken  out  used  in  bank  protection  or 
stored  for  future  use.  A  stone  quarry  has  been  opened  up  4  miles  from 
the  dam,  and  stone  is  being  taken  out  to  construct  the  new  lock  at 
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Beattjv^ille.    Stone  is  also  being  taken  ont  for  the  new  lock  at  No^G^ 
bat  the  contractors  are  making  slow  progress. 

Jaly  1,  1837,  amount  available |158,367. 37 

Jaly  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  JcUy  1,1887 |54,622.66 

July  1, 1888,  outstanding  liabilities 7,023.90 

J  aly  1,  1888,  amount  covered  by  existing  contracts 71, 536. 55 

133,783.11 

July  1,  1888,  balance  available 24,584.26 

Amount  appropriated  by  act  of  August  11,  1888 180, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 204, 584. 26 

'Amount  (estimated)  required  for  completion  of  existing  project 1,854,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1890 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  1.) 

2.  Operating  and  Iceeping  in  repair  locJcs  and  dams  on  tlie  Kentucky  River y 
Kentucky. — In  temporary  charge  of  Maj.  Amos  Stickney,  Corps  of  Engi- 
neers, nntil  April  17, 1888. 

There  is  at  present  slackwater  navigation  npon  the  Kentucky  Biver 
for  a  distance  of  99  nriles.  Daring  the  year  extensive  repairs  were  made 
at  most  of  the  lock^  and  additional  works  such  as  guide- walls,  bank  pro- 
tection walls,  etc.,  built.  The  lock  entrances  were  dredged  where  nec- 
essary, and  banks  paved  about  the  locks.  One  lock-keeper's  house  was 
built  and  general  repairs  made  to  others  where  necessary.  The  locks 
have  been  operated  and  continuous  navigation  maintained,  with  the  ex- 
ception of  times  when  the  locks  were  closed  for  repairs  and  a  few  days 
ivhen  ice  interfered. 

The  amount  estimated  for  operating  and  maintaining  navigation  for 
year  ending  June  30, 1889,  is  $82,769.50.  It  is  proposed  to  complete  the 
auxiliary  works,  rebuild  one  abutment,  and  make  such  general  repairs 
as  may  be  necessary. 

(See  Appendix  E  E  2.) 

3.  Licking  River^  Kentucky,  from  Farmer'^s  to  West  Liberty. — To  comply 
with  the  requirements  of  the  river  and  harbor  act  of  August  5, 1880, 
a  preliminary  examination  of  the  Licking  Eiver  between  the  points 
above  indicated  was  made  (a  survey  being  unnecessary),  and  the  report 
thereon  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1887  as 
Appendix  D  D  12  (page  1902). 

The  proposed  improvement  contemplates  the  removal  of  snags  and 
rocks  obstructing  the  channel,  at  an  estimated  cost  of  $17,680. 

The  river  and'harbor  act  of  August  11, 1888,  appropriates  $3,000  for 
the  work,  and  a  further  sum  of  $5,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888 $3,000.00 

{A.monnt  (estimated)  required  for  completion  of  existing  project 14,  t>80. 00 
Amount  that  can  be  prodtably  expended  in  tlscal  year  ending  June  30,1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

4.  Big  Sandy  River^  West  Virginia  and  Kentucky. — In  temporary  charge 
•of  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13, 1888. 

The  present  approved  project  for  the  improvement  of  this  river  con- 
templates the  construction  of  a  lock  and  dam  at  Louisa,  below  the  juuc- 
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tion  of  tbe  two  forks,  and  also  the  improvement  of  open  river  naviga^ 
tion  on  these  forks  and  on  the  main  river.  The  object  of  building  the- 
dam  is  to  form  a  pool  for  holding  coal  boats  and  barges,  with  a  view  to- 
the  shipment  of  coal  from  the  extensive  deposits  found  in  the  valley. 
It  is  expected  that  other  locks  and  dams  will  be  built  if  this  experi- 
mental one  should  prove  a  success.  For  open  river  navigation  on  the 
fork  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1  foot 
and  a  minimum  width  of  50  feet  during  six  months  in  the  year. 

During  the  past  year  the  abutment  of  the  proposed  dam  at  Louisa, 
was  completed  and  the  river  below  the  lock  cleared  of  some  of  the- 
worst  obstructions.  Above  the  dam  the  Tug  and  Levisa  Forks  were 
cleared  of  obstructions  and  chutes  improved,  as  far  as  the  funds  on  hand 
would  permit. 

July  1,  1887,  amoant  available |10,888.01 

July  1,  1888,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 7,4^.63 

July  1,  1888,  balance  available 3,462.38 

Amount  appropriated  by  act  of  August  11,  1888 31,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 34, 962. 38  - 

{Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  31, 000. 00< 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  EE  3.) 

5.  Guyandotte  River,  West  Virginia. — In  temporary  charge  of  Lieut. 
Col.  W.  B.  Merrill,  Corps  of  Engineers,  until  April  13, 1888. 

The  object  of  work  on  this  river  is  to  remove  rocks  and  logs  and  other 
obstructions;  so  as  to  make  a  smooth  channel  for  rafts  and  push-boats 
during  the  season  of  good  water,  there  being  no  navigation  at  all  during- 
low  water.  The  channel  to  be  cleared  out  will  be  122  miles  long,  and 
it  is  designed  to  give  it  a  minimum  width  of  30  feet  and  minimum  depth 
of  18  inches  during  five  months  in  the  year. 

No  work  was  done  during  the  past  year  from  lack  of  funds. 

Amount  appropriated  by  act  of  August  11,  1888 $2,000.00 

Amounttbatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1890      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  E  E  4.) 

6.  Little  Kanawha  River,  West  Virginia. — In  temporary  charge  of 
Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13, 1888. 

The  approved  project  for  the  improvement  of  this  river  coutemplatea 
the  construction  of  a  lock  and  dam  to  extend  slackwater  for  a  draught 
of  4  feet  a  distance  of  12  miles,  and  the  improvement  of  the  natural 
channel  of  the  upper  river  by  the  removal  of  obstructions  for  a  distance 
of  80  miles,  the  object  of  the  last-named  work  being  to  obtain  a  chan- 
nel of  a  minimum  width  of  40  feet,  containing  at  least  2  feet  of  water 
during  four  months  of  the  year.  The  navigation  of  the  river  above  the 
slackwater  is  by  push-boats  and  rafts. 

During  the  past  year  the  stone  needed  to  complete  the  lock  was  quar- 
ried by  hired  labor,  transported  to  the  lock  site,  and  part  of  it  cut  for 
the  lock-walls. 

Owing  to  lack  of  funds,  work  for  the  benefit  of  open  river  navigation, 
was  confined  to  repairing  the  chute  at  GlenvMle. 


\ 


Digitized  by  VjOOQIC 


RIVER    AND    HARBOR    IMPROVEMENTS.  229 

4Tul.v  1, 1887,  amonut  available $7,784.93 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

li'abilities  outstanding  July  1.1887 $7,420.66 

July  1, 1888,  outstanding  liabilitiee 30,00 

— ^—      7, 450. 66 

July  1,  1888,  balance  available 334.27 

Ajnount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 334. 27 

r  Amouut  (estimated)  required  for  completion  of  existing  project 26, 800. 00 

J  Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    26, 800. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1886  and  1867. 

(See  Appendix  E  B  5.) 

7.  Buckhannon  Rivera  West  Virginia. — In  temporary  charge  of  Lieut. 
CJol.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13,  1888. 

This  is  a  tributary  of  the  Tygerts  Yalley  Eiver,  which  itself  is  one  of 
the  tributaries  of  the  Monongahehi.  The  improvement  of  this  river 
-contemplates  the  formation  of  a  rafting  channel  between  the  Three 
Torks  and  the  town  of  Buckhannon,  a  distance  of  24J  miles.  The  pro- 
])Osed  channel  will  have  a  minimum  width  of  30  feet  and  a  minimum 
depth  of  2  feet  during  four  months  of  each  year. 

No  work  done  during  the  past  year  from  lack  of  funds. 

July  ly  1887|  amount  available $:3. 68 

JulV  1,  1888,  amount  expended  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 :i.68 

Amount  appropriated  by  act  of  August  11,  1888 1,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  6.) 


\ 


EXABfiNATIONS  IND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  6, 
1886. 

It  appearing,  after  preliminary  examination  by  tbe  local  engineer,  that 
the  localities  were  worthy  of  improvement,  Lieutenant-Colonel  Merrill 
was  charged  with  and  completed  the  survey  of  the  Louisa  (Letisa)  Fork 
of  Sandy  River ^  Virginia^  the  results  of  which  were  transmitted  to  Con- 
gress and  printed  in  House  Ex.  Doc.  No.  88,  Fiftieth  Congress,  first 
session.    (See  also  Appendix  E  E  7.) 

Major  Stickney  was  charged  with  and  completed  the  survey  of  Salt 
River  J  Kentucky^  the  results  of  which  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  184,  Fiftieth  Congress,  first  session* 
(See  also  Appendix  E  E  8.) 

LAKE   HARBORS   AND   RIVERS. 

IMPROVEMENT  OP  THE  HARBORS  AT  DULUTH,  MINNESOTA,  AND  AT 
SUPERIOTR  BAY  AND  SAINT  LOUIS  BAY,  WISCONSIN— IMPROVE- 
MENT OP  THE  HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY, 
MINNESOTA. 

OflScer  in  charge,  Capt.  James  B.  Quinn,  Corps  of  Engineers. 
1.  Harbor  at  Duluth^  Minnesota. — The  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in 
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Lake  Superior,  outside  of  Minnesota  Point,  in  continuation  of  a  break- 
water already  commenced  by  the  Northern  Pacific  Railroad  Company^ 
This  breakwater  was  destroyed  by  a  storm  in  1872  and  abandoned.  In 
1873  Congress  provided  for  maintaining  the  canal  through  Minnesota 
Point,  which  had  been  constructed  by  the  city  of  Duluth,  and  for  dredg- 
ing channels  in  Superior  Bay  to  the  Duluth  docks. 

\Vork  under  this  project  was  continued  until  1881,  at  which  time  the 
piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Duluth  to  deep  water  at  Connor^s  Point.  The 
amount  expended  under  this  project  was  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  the- 
object  being  to  preserve  the  piers  bordering  the  canal  and  in  dredging^ 
an  inner  harbor  and  channels  to  accommodate  vessels  drawing  IG  feet 
of  water. 

The  amount  expended  under  present  project  to  June  30,  1888,  was- 
$197,848.25,  and  has  resulted  in  increasing  the  dredged  area  of  basin 
to  about  104  acres,  exclusive  of  private  dredging,  a  gain  of  20  acres  dur- 
ing past  fiscal  year,  and  removing  shoals  from  area  i)reviously  dredged, 
giving  the  whole  dredged  basin  a  minimum  depth  of  10  feet,  deepening 
the  Blast  Furnace  Channel  to  a  like  depth,  and  in  maintaining  the^ 
canal  piers. 

Work  during  the  past  fiscal  year  consisted  in  repairing  the  entrance 
piers  and  deepening  and  enlarging  the  main  harbor  basin  to  the  south- 
ward.   The  amount  of  material  excavated  was  159,940.33  cubic  yards. 

The  piers  are  in  fairly  good  condition,  but  the  superstructure,  and 
perhaps  the  entire  work,  will  eventually  require  to  bo  replaced  with 
more  durable  material.  The  ruling  depths  in  the  portions  of  the  har- 
bor dredged  by  the  United  States  are : 

Feet. 

In  canal 16 

In  the  inner  basin  or  harbor 1(> 

In  Blast  Fnmace  Channel  to  a  point  opposite  Elevator  E a 16 

From  point  opposite  Elevator  E,  through  dredged  channel  along  east  side  of 
Rice's  Point  to  the  Saint  Louis  River li 

All  the  areas  and  channels  above  mentioned  (canal  and  anchorage 
area  excepted)  require  widening. 

Since  1881  the  narrow  channel  which  was  dredged  from  Duluth  to 
deep  water  at  Connor's  Point  has  shoaled  so  that  it  now  has  a  mini- 
mum or  ruling  depth  of  12  feet,  and  large  vessels  can  only  pass  through 
light.  The  advance  of  the  Rice's  Point  dock  line  absorbs  this  channel,. 
and  the  new  channel  parallel  with  the  new  dock  line  becomes  necessary 
to  preserve  this  line  of  communication. 

July  1, 1887,  amount  available ^42,415.06 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 38,615.92 

July  1,  1888,  balance  available 3,799.14 

Amount  appropriated  by  act  of  August  11,  1888 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 83, 799. 14 

{Amount  (estimated)  required  for  completion  of  existing  project 39,*  oOO.  00 

Amounttnat  can  be  profitably  expended  in  fiscalyear  ending  June  30,1890  39, 000. 00/ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Harbor  at  Superior  Bay  and  8t  Louis  Bapj  TTwooiwiw.— Originally 
a  sand-bar  obstructed  the  natural  entrance  to  Superior  Bay,  with  a 
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Darrow  and  tortaous  chanoel  throagb  it,  having  a  minimam  depth  of 
9  feet.  In  Superior  Bay  a  deep  natural  channel,  having  a  depth  of  not 
less  than  14  feet  and  a  width  of  from  100  to  500  feet,  extended  from  the 
natural  entry  to  Connor's  Point.  Nine  feet  was  the  greatest  draught 
that  could  reach  the  docks  at  Superior,  one-half  mile  distant  from  the 
natural  channel. 

The  original  project,  adopted  in  1867  and  modified  in  1873,  comprised 
the  construction  of  parallel  piers  350  feet  apart,  and  dredging  between 
the  piers ;  dredging  in  Superior  Bay  from  natural  channel  to  Quebec 
Wharf;  maintenance  of  piers  and  protecting  portionaof  Minnesota  Point 
where  the  sea  threatened  to  break  through.  The  amount  expended  on 
original  project  was  $335,513.26. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  which 
added  improvement  of  St.  Louis  Kiver  channel  within  the  bay  of  Supe- 
rior, the  object  being  to  provide  channels  for  vessels  drawing  16  feet  of 
water.  The  act  of  August  5, 1886,  added  the  improvement  of  St.  Louis 
Bay. 

The  natural  and  dredged  channels  in  1881  were  about  100  feet  wide, 
with  not  more  than  11  feet  in  depth  at  the  shoalest  part. 

The  amount  expended  under  present  project  to  June  30, 1888^,  was 
8115,100.21,  and  resulted  in  securing  channels  having  a  minimum  width 
of  100  feet  and  not  less  than  16  feet  in  depth. 

Work  during  the  past  year  consisted  in  dredging,  the  amount  of  ma- 
terial removed  being  as  follows : 

Cabic  yards. 
Dredging  in  St.  Lonis  Bay  along  the  dock-line  on  the  WiBconsin   Bhore, 

between  Connor's  Point  and  Grassy  Point 12.829 

Deepening  and  enlarging  channels  in  Superior  Bay  and  harbor,  including 

the  month  of  the  Nemadji  River 19,644 

Total * 32,473 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact. 

The  following  are  ruling  depths  in  the  channels  dredged  by  the  United 
States : 

Feet. 

From  Connor's  Point  to  the  entry 16 

From  Northern  Pacific  Railroad  Dock  to  the  entry 10 

In  front  of  Quebec  Doc'i 16 

Thronghout  the  entry  between  piers : 16 

July  1,  1887,  amount  available |18,76S.  11 

July  1,  18dej,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1«87 8,497.78 

July  1,  1888,  balance  available 10,270.33 

Amount  appropriated  by  act  of  August  11,  1868 50,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 60, 270. 33 

{Amount  (estimated)  required  for  completion  of  exist! uff  project 177, 580. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Sabmitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  2.) 

3.  Harbor  at  Agate  Bay^  Minnesota. — This  harbor,  on  the  north  shore 
of  Lake  Superior,  27  miles  from  Duluth,  is  a  shipping  port  for  iron  ore. 
It  also  serves  the  purpose  of  a  harbor  of  refuge.  Its  naturally  deep 
water  renders  but  little  dredging  necessary  in  order  for  vessels  to  reach 
the  docks. 
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The  present  project  for  improvement  of  this  harbor,  adopted  in  1.SS7, 
consists  in  the  construction  of  two  breakwater  piers,  extending  from 
the  eastern  and  western  points  of  the  bay,  to  be  1,000  and  900  feet 
long,  respectively,  and  on  a  line  towards  each  other,  leaving  an  opening 
of  1,340  feet  between  the  outer  extremities  and  inclosing  an  areaof  100 
acres. 

The  amount  expended  thereon  to  Jane  30, 1888,  was  $20,682.94,  and 
has  resulted  in  the  construction  of  400  linear  feet  of  the  east  break- 
water, giving  very  material  protection  to  vessels  lying  at  Merchandise 
.Dock  from  southerly  storms.  The  appropriation  asked  is  to  be  applied 
to  the  completion  of  the  east  1,000  feet  of  breakwater. 

July  1,  1887,  amount  available $21,521.47 

July  1,  188H,  amount  expemled  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 19,704.41 

July  1,  1888,  balance  available 1,m|7.0G 

Amount  appropriated  by  act  August  11,  1888 15,000.00 

Amount  available  for  fi  seal  year  ending  June  30, 1889 IG,  817.  OO 

{Amount  (estimated)  required  for  completion  of  existing  project 175, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  18(56  and  1867. 

(See  Appendix  F  F  3.) 

4.  Harbor  at  Grand  MaraiSj  Minnesota, — This  was  originally  a  natural 
harbor  basin,  bnt  of  insufficient  depth  for  large  vessels,  and  not  wholly 
protected  from  storms.  The  need  of  a  harbor  of  refuge  somewhere  in 
this  locality  was  felt  on  account  of  the  long  stretch  of  coast-line  between 
existing  available  harbors,  and  led  to  the  project  for  the  improvement 
of  this  harbor  for  that  purpose.  • 

The  present  project  for  its  improvement^  adopted  in  1879,  consisted 
of  deepening  the  basin  to  16  feet  and  constructing  a'.breakwater  out 
from  Mayhew's  Point  so  as  to  i^artially  close  the  natural  opening  and 
lessen  the  exposure  to  storms. 

Tlie  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  was  $77,577.77,  and  has  resulted  in  obtaining  a  dredged  basin 
having  an  area  of  11  acres,  with  a  minimum  depth  of  IG  feet,  a  gain  of 
one  acre  during  fiscal  year,  and  the  construction  of  350  linear  feet  of 
breakwater.  The  harbor  is  now  accessible  for  vessels  of  the  largest 
size  and  draught  that  come  to  Lake  Superior,  but  the  smallness  of  the 
dredged  basin  limits  its  accommodation  to  but  very  few  vessels  at  one 
time,  and  hampers  their  movements  when  in  the  harbor. 

The  breakwater  is  already  of  much  service  for  the  protection  of  ship- 
ping. 

July  1,  1887,  amount  available 15,(543.19 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 3.220.96 

Julyl,  1888,  balance  available 2,422.23 

Amount  appropriated  by  act  of  August  11,  18«8 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 17, 422. 23 

{Amount  (estimated)  required  for  completion  of  existing  project 44, 700. 00 

Amount  that  can  be  profitably  expended  in  Bscal  year  ending  June  30, 1890  44, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  4.) 
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HABBOBS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
MILWAUKEE,  WISCONSIN. 

Officer  iu  oharge,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  EDgineers. 

1.  Ashland  Harbor^  Wisconsin. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1887,  and  modified  in  1888,  and  has  for  its 
object  the  construction  of  a  breakwater  northeast  of  the  town  to  be 
about  8,000  feet  long  for  the  protection  of  the  shipping  at  the  wharves, 
and  to  dredge  a  channel  iu  front  of  the  city  wharves  sufficient  for  ves- 
sels of  16-feet  draught. 

No  work  has  been  done,  as  the  amount  available  during  the  fiscal 
year  was  insufficient  to  commence  a  work  of  such  magnitude. 

July  1, 1887,  amonut  available 1^21,620.43 

Joly  1,  1868,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outdtaudins  July  1,  lt87 827.40 

July  1, 183S,  balance  available 20,993.03 

Amonnt  appropriated  by  act  of  August  11, 1888 60, 000. 00 

Amonut  available  for  fiscal  year  ending  June  30,  1889 80, 993. 03 

r Amount  (estimated)  required  for  completion  of  existing  project 90, 000. 00 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  50,  UOO.  00 
i  Submitted  iu  compliance   with  requirements  of  sections  2  of  river  and 

\     harbor  acts  of  186(5  and  18G7. 

(See  Appendix  G  G  1.) 

2.  Ontonagon  Harbor^  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1867,  the  object  being  to  afford  an 
•entrance  to  the  mouth  of  the  Ontonagon  River,  not  less  than  12  feet 
deep,  and  of  a  navigable  width.  This  result  was  to  be  accomplished  by 
<M>nstmcting  two  parallel  piers,  250  feet  apart,  from  the  river's  moutii 
lake  ward  to  the  18-foot  contour  in  Lake  Superior,  and  dredging  a  channel 
between  them  12  feet  in  depth. 

The  natural  channel  was  but  7  feet  in  depth,  and  owing  to  the  shift- 
ing nature  of  the  bottom  was  variable  in  position. 

The  amonnt  expended  to  June  30,  1888,  is  $284,029.52,  and  has  re- 
'Sulced  in  the  construction  of  2,315  feet  of  east  and  2,525  feet  of  west  pier, 
and  the  removal  of  10,540  yards  of  sand,  making  a  channel  100  feet  wide 
and  13  feet  deep  between  the  piers  with  a  depth  of  12.1  feet  on  the  outer 
bar. 

July  1,  1887,  amonnt  available |14,747.05 

July  1, 1888,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 13,205.07 

July  1,  1888,  balance  a^vailable 1,541.98 

Amonnt  appropriated  by  act  of  August  11, 188a 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 14,041.9j:< 

i Amount  (estimated)  required  for  completion  of  existing  project 65, 700. 00 
Amonnt  t  hat  can  be  profitably  expended  in  fiscal  year  endi  ns  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1868  and  1867. 

(See  Appendix  G  G  2.) 

t3.  Eagle  Harbor^  Michigan. — The  project  for  the  improvement  of  this 
harbor  was  adopted  iu  18G6,  and  modified  in  1868, 1874,  and  1878.  Pre- 
vious to  the  improvement,  the  entrance  was  obstructed  by  a  rocky  reef 
with  8J  feet  of  water  over  the  shoalest  point. 
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The  plan  as  fiually  carried  ont  consisted  in  blasting  aud  dredging- 
through  the  rocky  ledge  a  channel  130  feet  wide  and  14  feet  deep,  and 
marking  it  by  two  guiding-cribs,  one  on  each  side  of  the  channel,  and 
the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  June  30, 1888,  is  $94,513.67,  and  has  resulted 
in  carrying  out  the  above  plan,  the  work  being  completed  in  1885  and 
meeting  the  present  demands  of  commerce. 

Ko  appropriation  is  asked  for  for  this  harbor,  as  the  funds  on  hand 
will  probably  be  sulOacient  to  cover  the  expenses  of  keeping  the  channel 
and  cribs  in  good  condition  for  several  years. 

July  1,1>!J87,  amount  available 12,886.33 

Jaly  1, 1888,  amouut  exiiended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ld87 400.00 

July  1,1883,  balance  available 2,486.3$ 

(See  Appendix  G  G  3.) 

4.  Ustablishmentand  maintenance  of  harbor  lines  in  Portage  Lakey  MicM- 
gan. — Congress  by  act  of  August  5, 1886,  conferred  upon  the  Secretarj'- 
of  War  the  authority  to  (Establish  harbor-lines  where  debris  of  mines 
or  stamp  works  were  liable  to  work  injury  to  navigation.  Harbor  lines 
were  accordingly  established  in  Portage  Lake,  Michigan,  to  prevent  the 
destruction  of  the  through  routes  of  communication  across  Keweenaw 
Point,  and  rules  and  regulations  were  prescribed  for  maintaining  them. 
Notwithstanding  these  regulations  the  stamp-mills  on  Portage  Lake 
continued  to  dump  their  tailings  outside  of  these  lines,  and  the  United 
States  attorney  for  western  Michigan  was  instructed  by  the  Depart- 
ment of  Justice  to  apply  for  an  injunction  restraining  the  mill  owners 
from  dumping  debris  into  Portage  Lake  between  the  harbor-lines  es- 
tablished by  the  Secretary  of  War. 

(See  Appendix  G  G  4.) 

5.  Marquette  Harbor ^  Michigan, — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1866,  and  consisted  in  the  construc- 
tion of  a  crib  breakwater  2,000  feet  long  and  25  to  40  feet  wide,  built  to 
a  height  of  0  feet  above  the  water-surface,  the  estimated  cost  being 
$385,129.58.  Previous  to  the  commencement  of  the  work  these  widths 
were  changed  to  20,  25,  and  30  feet.  The  structure  was  completed 
in  1875,  the  total  length  being  2,010  feet  and  the  total  cost  $290,046.55. 

In  its  original  condition  this  harbor  afforded  no  protection  to  vessels 
during  the  prevalence  of  easterly  and  northerly  gales. 

Since  the  completion  of  the  original  project  commerce  has  increased 
so  much  that  additional  protection  is  needed  and  should  be  afitbrded, 
and  for  this  purpose  it  is  recommended  that  the  present  breakwater  be 
extended  1,200  feet,  which  will  increase  the  available  anchorage  over 
100  percent,  and  afford  ample  protection  for  the  present  commerce. 

Some  damage  having  been  done  to  the  breakwater  by  the  October 
gales  of  1887,  repairs  were  made  at  a  cost  of  $738.86. 

It  is  believed  that  the  encroachment  upon  the  available  protected 
area,  heretofore  complained  of,  will  be  adjusted  satisfactorily. 

July  1, 1887,  amonnt  available 110,323.82 

Jaly  1,  1688,  amonut  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1,322.96 

July  1, 1888,  balance  available 9,000.86 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 34,000.86 
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{Anioan  t  (catiina  ted)  required  for  completion  of  proposed  prpieot $175, 000. 00 
AmoiiDt  that  can  be  profitably  expended  in  fiscal  yearending  Jnne  30. 1890    50, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
barbo^  acts  of  1866  and  lcf67. 

(See  Appendix  G  G  5.) 

0.  Harbor  of  Uefuge^  Orand  Marais,  Michigan. — The  present  project 
for  the  improvement  of  this  harbor- was  adopted  in  1881 ,  the  object  being 
to  provide  a  harbor  of  refuge  for  vessels  navigating  Lake  Superior,  and 
consists  in  the  formation  of  an  artificial  entrance  to  the  natural  harbor 
of  Graud  Marais,  having  an  available  capacity  of  160  acres',  capable  of 
being  increased  to  240  acres  hereafter  in  case  the  increased  needs  of 
commerce  demand  it. 

This  artificial  entrance  is  to  be  formed  of  two  parallel  crib-piers  600^ 
feet  apart,  with  a  dredged  channel  between  300  feet  wide  and  18  to  20^ 
feet  deep,  cut  through  the  sand-spit  north  of  the  harbor,  connecting  the 
deep  water  of  the  lake  with  that  of  the  harbor. 

The  natural  channel  was  variable  and  crooked,  with  bnt  6  feet  of 
water. 

The  contract  made  October  25,  1886,  for  building  450  feet  of  crib-pier 
was  abandoned  by  the  contractor  early  in  the  present  fiscal  year,  and 
another  contract  was  then  entered  into  with  the  next  lowest  bidder  for 
400  feet  of  pier  extension,  but  owing  to  the  season  being  far  advanced 
and  the  difficulty  of  obtaining  stone,  work  was  suspended  and  the  time 
of  completion  extended  to  July  31, 1888. 

Under  this  contract  during  the  month  of  June,  1888,  the  west  pier  was 
extended  200  feet  by  four  cribs,  each  24  feet  in  width.  To  complete  the 
existing  contract  four  more  cribs  are  to  be  sunk  during  the  month  of 
July,  1888. 

July  1, 1887,  amount  available |28,251.91 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18d7 $9|  153. 59 

Jolyl,  1888,  outstanding  liabilities 859.77 

July  1,  1888,  amount  covered  by  existiug  contracts 16, 400. 00 

26,41-2.:}(> 

July  1,  1888,  balance  available 1,839.55 

Amount  appropriated  by  act  of  August  11,  1888 50, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 51 ,  839. 55^ 

i  Amount  (esti  mated)  required  for  completion  of  existing  project 268, 750. 00 
Amoantthat  can  be  profitably  expended  infiscalyearendingJune30,1890  100, 000.  OO 
Snbnaitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867. 

(See  Appendix  G  G  6.) 

7.  Manistique  Harbor  ^  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  18S0,  and  consisted  in  dredging 
between  the  piers  built  by  the  Chicago  Lumbering  Company,  increas- 
ing the  depth  of  the  channel  to  12  feet  for  a  width  of  150  feet. 

The  natural  channel  of  entrance  to  the  mouth  of  the  Manistique 
Eiver  was  7  feet  deep.  By  private  enterprise  a  slab-pier  3,000  feet 
long  bad  been  built  at  the  mouth  of  the  river  and  a  channel  dredged  to 
10  feet  before  any  appropriation  had  been  made  by  the  Government 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
between  the  piers  built  by  a  local  lumbering  company.  Dredging  was 
done  to  the  amount  of  11,780  cubic  yards,  and  the  work  was  then  sus- 
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pended  iu  consequcDce  of  tbe  refusal  of  tbe  compauy  controlling  the 
harbor  to  rectify  their  pier  Hues  wheu  rebuilding  the  same. 

No  work  has  been  done  during  the  year. 

No  appropriation  is  asked  for  this  harbor.  * 

July  1,  18H7,  amonnt  available $3,501.79 

July  1,  188d,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July- 1,  1867 , 400.00 

July  1, 1888,  balance  available... 3,101.79 

(See  Appendix  G  G  7.) 

S.  Cedar  River  Harbor^  Michigan, — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1882,  with  a  modification  in 
the  direction  of  the  piers  iu  1884,  the  object  being  to  aflford  a  channel 
of  entrance  of  navigable  width  and  14  feet  in  depth. 

Previous  to  the  improvement  the  mouth  ofthe  river  was  175  feet  wide 
and  8  to  10  feet  deep  with  a  3-foot  bar  in  front  of  the  mouth.  Improve- 
ments have  been  made  by  private  i)arties  prior  to  the  commencement  of 
Oovernment  work. 

The  amount  expended  to  June  30,  1888,  is  $27,664.98,  and  has  re- 
sulted in  the  construction  of  two  pile-piers  754  and  350  feet  long,  re- 
spectively, in  continuation  of  the  slab-docks  built  by  private  parties, 
and  a  channel  that  at  last  accounts,  October,  1885,  was  50  feet  wide  and 

13  feet  deep,  and  100  feet  wide  for  a  depth  of  11  feet. 

For  the  next  fiscal  year  no  appropriation  is  asked  for  the  commerce 
of  Cedar  River  being  entirely  local. 

July  1,  1887,  amount  available $2,670.02 

July  1,  18*8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1«87 335.00 

July  1,  1888,  balance  available 2,335.02 

i  A.mount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

2  Submitted  in  compliance  witb  requirements  of  sect  ions  2  of  river  and 
I      harbor  acts  of  1806  and  1867. 

(See  Appendix  G  G  8.) 

9.  Menomonee  Harbor^  Michigan  and  Wwco^mn.— The  present  project 
for  the  improvement  of  this  harbor  was  adopted  in  1871  and  modified 
in  1874,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
width  and  not  less  than  14  feet  depth. 

Previous  to  the  improvement  of  this  harbor  the  depth  of  water  at  the 
mouth  of  the  Menomonee  River  was  about  4  feet,  and  the  river  was 
navigable  lor  boats  of  that  draught  for  some  2  miles  above  its  mouth. 

The  amount  expended  to  June  30, 1888,  is  $200,616.80,  and  has  re- 
sulted in  the  construction  of  two  piers,  with  a  dredged  channel  between, 

14  feet  deep  and  270  feet  wide,  this  channel  extending  across  a  bar 
about  350  feet  beyond  the  south  pier.  The  north  pier  consists  of  three 
parts,  585  feet  of  slab-pier,  609  feet  of  pile-pier,  and  660  feet  of  cribs,  or 
a  total  of  1,854  feet.  The  south  pier  consists  of  1,900  feet  of  pile-pier 
and  810  feet  of  cribs,  making  a  total  of  2,710  feet. 

July  1,  1887,  amount  available $3,100.51 

July  1, 188S,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d7 730,21 

July  1,1888,  balance  available 2,370.30 

Amount  appropriated  by  act  of  August  11,  1888 9,000,00 

Amount  available  for  fiscal  year  ending  June  30,1889 11,370.30 

(See  Appendix  G  G  9.) 
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10.  Oconto  Harbor  J  Wisconshi. — In  its  nataral  coDdition  the  channel' 
at  the  entrance  to  Oconto  River  was  obstracted  by  a  bar  with  less  than 
2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation 
was  made  for  its  improvement,  the  citizens  had,  by  the  construction  or 
a  snaall  amount  of  slab-pier  and  by  dredging,  increased  the  depth  to  3^ 
feet. 

The  project  of  improvement  proposes  to  secure  an  8  foot  channel  from 
deep  water  in  Green  Bay  to  the  city  of  Oconto  by  dredging  and  the 
constraction  of  piers,  at  an  estimated  cost  of  $150,000. 

During  the  fiscal  year  ending  June  30, 1888, 1,200  feet  of  reinforcement 
piling  on  the  channel  side  of  the  south  pier  was  built  by  hired  labor. 

The  total  amount  expended  to  June  30, 1888,  is  $47,778.86,  resulting 
in  the  building  of  two  piers,  the  north  pier  1,603  feet  and  the  south  one- 
2,151  feet  in  length,  the  latter  being  the  full  length  contemplated  by  the 
approved  project,  and  in  the  removal  of  207,641  cubic  yards  of  material 
by  dredging. 

The  navigation  interests  at  Oconto  are  at  present  dependent  upon  the 
business  of  three  lumber  companies  located  there,  and  the  benefits  to 
be  desired  are  essentially  local. 

.Tilly  1, 1887,  amonnt  available $1,104.14^ 

July  1,  ldS8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,18:^7 3,904.50 

July  1, 1888, balance  available 199.64 

Amount  appropriated  by  act  of  August  11,  18S3 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  Jane  30, 188 J 20, 199. 64 

{Amount  (estimated)  required  for  completion  of  existing  project 8i,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    20, 000.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  10.) 

11.  Pemaukee  Harbor y  Wisconsin. — The  first  appropriation  for  this 
harbor  was  made  in  1882.  At  that  time  the  facilities  of  the  nataral 
channel  of  the  Pensaukee  River  had  been  increased  by  private  enter- 
prise by  the  construction  of  1,G00  linear  feet  of  continuous  slab-pier 
and  by  dredging  from  a  depth  of  2  feet  to  a  depth  varying  from  7  to  9 
feet,  with  a  width  of  30  feet. 

The  project  of  improvement  of  this  harbor,  adopted  in  1882,  consists 
in  the  construction  of  a  single  slab-pier  2,500  feet  in  length  in  continua- 
tion of  the  pier  built  by  private  enterprise,  and  the  dredging  of  a  chan- 
nel 10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

There  was  no  work  done  at  this  harbor  during  the  fiscal  year. 

The  total  amount  expended  to  June  30, 1888,  is  $10,939.08,  resulting 
in  the  construction  of  1,300  feet  of  the  proposed  extension  of  the  pier 
and  the  dredging  of  5,698  cubic  yards  of  material,  making  a  channel  25 
feet  wide  and  10  feet  deep.  The  entire  length  of  the  pier  is  2,900  feety 
the  inshore  1,600  feet  having  been  built  by  private  enterprise. 

There  being  at  present  no  commercial  or  navigation  interests  to  be 
benefited  by  improving  the  harbor,  and  the  harbor  itself  not  being  needed 
as  a  harbor  of  refuge,  further  operations  have  been  suspended. 

July  1, 1887,  amount  available $4,446.92 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 387.00 

July  1, 1888,  balance  available 4,059.92 
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Amomitetl  (estimated)  required  for  completion  of  existing  project §:i5, 000.  CO 

tSnbtuitted  in  compliance  with  requirements  of  eectioua'S  of  river  and 
harbor  acts  of  1866  and  18u7. 

(See  Appeiidi.Y  G  G  11.) 

12.  Green  Bay  Harbor,  Wi8C07mn. — Before  the  ituprovemcut  of  this 
liarbor  was  bej»un  the  chauuel  between  the  mouthof  FoxKiver  andthe 
deep  water  in  Greeu  Bay  was  circuitous  aud  uarrow,  with  but  G  feet  of 
water  at  its  shoalest  poiut. 

The  project  was  adopted  in  18GG  aud  modified  in  1872  and  1881,  its 
object  beiug  to  secure  a  channel  200  feet  wide,  14  feet  deep,  and  2  miles 
lou^,  in  place  of  the  natural  channel,  with  a  revetted  cut  across  Grassy 
Island. 

During  the  fiscal  year  ending  June  30, 1888,  the  superstructure  of  the 
west  revetment  at  Grassv  Island  has  been  rebuilt  for  the  entire  length 
of  G20  feet. 

The  total  expenditures  since  the  beginningof  the  improvement  amount 
to  $277,372.97,  resulting  in  a  dredged  channel  10,G00  feet  long,  200  feet 
wide,  and  14  feet  deep,  except  where  occasional  shoals  reduce  the  depth 
to  13  feGty  and  the  construction  of  l,32o  linear  feet  of  pile  and  timber 
revetment  on  the  sides  of  the  cut  through  Grassy  Island. 

The  appropriation  asked  for  will  be  applied  to  dredging  the  channel 
to  the  dimensions  called  for  by  the  present  project. 

July  1,  18)^7,  amount  available $5,437.64 

July  1,  1838,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 5,229.61 

July  1,  18!i8,  balance  available 208,03 

Amount  appropriated  by  act  of  August  11,  1883 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10,208.03 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 000.  OO 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    20, 000.  Oo 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1^    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  12.) 

13. — Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canalj  Wisconsin. — 
Before  the  construction  of  this  harbor  w^as  undertaken  the  location 
afforded  no  shelter  at  all  from  storms  ranging  from  northeast  to  south- 
west. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project  as 
oarried  out  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart  at 
the  shore-line,  protecting  the  lake  entrance  of  the  canal,  and  converg- 
ing so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an  area 
of  about  10  acres. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1888. 

The  total  expenditure  at  this  harbor  since  the  beginning  of  the  im- 
provement has  been  81GI,354.58,  resulting  in  the  entire  completion  of 
the  piers  as  projected,  and  in  the  dredging  of  132,344  cubic  yards  of 
material,  giving  a  channel  16  feet  deep  at  the  entrance  and  14  feet  or 
more  thence  to  the  canal,  making  a  depth  of  14  feet  over  the  greater 
part  of  the  sheltered  area. 

No  money  is  asked  for  during  the  fiscal  year  ending  June  30, 1890,  as 
it  is  thought  the  unexpended  balance  will  be  suflftcient  for  maintenance 
and  repairs. 
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^aly  1, 1887,  amoanf available ^,027.71 

July  1,  1888,  amount  expeDded  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1867 387.29 

July  1,  1888,  balance  available 3,640.42 

(See  Appeadix  G  G  13,) 

14.  Ahnapee  Harbor ,  Wisconsin. — Prfevious  to  the  improvement  of  tliis 
liarbor  the  depth  of  water  at  the  mouth  of  the  Wolf  Eiver  was  only  about 
2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
foot  entrance  between  the  pier-heads. 

Owing  to  the  proviso  in  the  appropriation  act  of  August  5, 188G,  that 
wharfage  over  the  Government  piers  must  be  made  free,  no  work  has 
been  done  during  the  fiscal  year  ending  June  30,  1888. 

The  total  amount  expended  to  June  30^  1888,  is  $139,660.88,  and  has 
resulted  in  the  construction  of  two  piers,  the  north  one  902  feet  long, 
and  the  south  one  1,125  feet,  the  outer  100  feet  of  the  north  pier  and 
150  feet  of  the  south  pier  being  without  superstructure,  and  in  the 
removal  of  22,233  cubic  yards  of  rock  and  82,343  cubic  yards  of  sand. 

July  1,  1^87,  amount  available (15,433.42 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 158.80 

July  1,  1888,  balance  available 15,274.62 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1869 20, 274. 62 

^Amount  (estimated)  required  for  completion  of  existing  pnyect 15, 000. 00 

J  Amount  that  cau  be  protitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
]  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  14.) 

15.  Ketcaunee  Harbor,  Wisco7i8i7i. — The  natural  entrance  to  this  har- 
bor was  via  the  Kewaunee  River.  The  river  mouth  was  not  more  than 
20  feet  wide,  with  a  depth  of  about  2  feet  at  its  Bhoalest  point,  and  ob- 
structed by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  a  channel  through  a  neck  of  land  between  the  river  and  the  lake  at 
a  point  about  2,000  feet  south  of  the  river  mouth,  and  to  continue  this 
channel  to  deep  water  in  the  lake  by  the  construction  of  two  parallel 
piers  200  feet  apart^  extending  from  each  side  of  the  cut  lakeward  to 
the  18-foot  curve. 

Daring  the  fiscal  year  ending  June  30, 1888,  north  pier  was  extended 
200  feet  by  contract,  and  by  hired  labor  and  open  purchase  15|  cords 
of  atone  were  placed  at  the  junction  of  the  north  pier  with  the  shore  to 
prevent  a  breach. 

The  total  amount  expended  to  June  30, 1888,  has  been  $44,776.23,  in 
addition  to  which  the  local  harbor  commissioners  have  expended 
^8,042.72.  These  expenditures  have  resulted  in  the  construction  of 
1,000  feet  of  north  pier  and  775  feet  of  south  pier,  and  in  the  dredging 
.  of  a  channel  100  feet  wide  and  10  to  12  feet  deep,  9,035  cubic  yards  of 
material  having  been  removed  by  the  Government  dredges. 
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Joly  1,  1887,  amonnt  available $7,658.84 

July  1,  1888,  amoQut  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  Joly  1,  1887 7,46i).47 

Julyl,  1888, balance  available 180.:37 

Amonnt  appropriated  by  act  of  August  11,  1888 10.000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 189. 37 

{Amount  (estimated)  required  for  completion  of  existing  project 137, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  jnne  30, 1890    30, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  15.) 

IG.  TtDO  Rivers  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 
This  was  to  be  accomplished  by  the  construction  of  two  piers  extending- 
from  the  river  mouth  lakeward  to  the  18-foot  contour  in  Lake  Michigan 
and  by  dredging. 

During  the  year  ending  June  30, 1888,  no  work  has  been  done.  Th& 
total  expenditures  to  June  30, 1888,  are  $197,864.67,  resulting  in  the  con- 
struction of  two  parallel  piers,  as  follows :  A  north  pier  1,810  feet  long, 
the  inner  1,000  linear  feet  of  which  consists  of  pile-pier  and  the  outer 
750  feet  of  crib-pier ;  a  south  pier  1,710  feet  long,  960  linear  feet  of 
which  is  pile-pier  and  the  outer  750  feet  crib-pier;  the  crib  sections  of 
the  two  piers  begin  at  points  opposite,  and  are  230  feet  apart.  The  pile- 
sections  are  270  feet  ai)art ;  240,600  cubic  yards  of  material  have  been 
removed  by  dredging. 

At  the  close  of  dredging  operations  in  1885  there  was  a  channel  of 
12  feet,  180  feet  wide,  but  in  May,  1887,  there  was  only  a  narrow  chan- 
nel about  10  feet  deep. 

July  1,  1887,  amount  available Ii;^^.:^:^ 

Julyl,  188.%  balance  available i..  r^5/.V^ 

Amount  appropriated  by  a*ct  of  August  11, 1888 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 2, 635. 3*^ 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  til  at  can  be  profitably  expended  in  fiscal  yearendinff  June  30, 1890      5, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  O  16.) 

17.  Manitoiuoc  Harbor^  Wisconsin, — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the  bar 
at  the  mouth  of  the  Manitowoc  Biver. 

The  original  project  adopted  in  1853  provided  for  the  construction  of 
two  parallel  piers  220  feet  apart  and  extending  from  the  river  mouth  to 
the  12-foot  contour  in  Lake  Michigan.  This  was  modified  in  1881  to 
extending  the  piers  to  the  18^-foot  contour  and  obtaining  a  channel  not 
less  than  14  feet  deep. 

During  the  fiscal  year  ending  June  30, 1888,  under  contract,  the  south 
pier  was  extended  50  feet  and  250  feet  of  the  superstructure  of  the  same 
pier  built. 

This  completes  the  present  project,  but  about  1,G00  feet  of  super- 
structure is  from  seventeen  to  twenty-one  years  old,  is  in  bad  condition^ 
and  should  be  rebnilt  at  once. 
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The  total  amoont  ezpeDded  to  Jane  30, 1888,  is  $291,383.15,  and  has 
resalted  in  the  coDstruotion  of  two  piers,  1,970  and  1,900  feet  long,  228 
i'eet  apart  at  the  shore-line,  and  250  feet  at  the  outer  ends,  and  in  the 
dredging  of  156,877  cabic  yards  of  material. 

July  1, 1887,  amoant  available $8,905.00 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1887 8,416.15 

July  1,  1888,  balance  available 1 468.85 

Amount  appropriated  by  act  of  Aagast  11,1888 8,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 8, 488. 85 

{Amoun  t  (estimated )  required  for  completion  of  existing  projeot 8, 362. 54 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890      8, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  17.) 

18.  Sheboygan  Harbor^  WisooiMin. — PreTious  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on 
the  bar  at  the  entrance  to  the  river. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1852 
and  had  for  its  object  the  formation  of  a  12-foot  channel  entrance  to 
the  mouth  of  the  Sheboygan  Biver.  This  was  modified  in  1873  so  as 
to  secure  a  deeper  channel  by  fhrther  pier  extension  and  dredging. 
Both  projects  were  completed  within  their  estimated  cost  and  a  channel 
was  formed  100  feet  wide  with  a  depth  of  15  to  16  feet  between  the 
piers.  The  existing  project  was  adopted  in  1881,  its  object  being  to 
deepen  the  channel  still  further  by  extending  the  piers  to  the  20-foot 
contour  in  the  lake  and  dredging  to  a  depth  of  18  feet  between  their 
outer  ends,  the  depth  decreasing  to  14  feet  at  the  shore-line.  There  is 
now  a  navigable  channel  vith  a  depth  of  about  13  feet. 

Daring  the  fiscal  year  ending  June  30, 1888,  the  north  pier  was  ex- 
tended 200  feet,  the  work  being  done  by  contract.  By  hired  labor 
4,410  cubic  yards  of  material  were  removed  from  the  channel. 

The  total  expenditures  to  June  30, 1888,  have  amounted  to  $287,759.36 
and  have  resulted  in  the  construction  of  two  piers  2,044  and  2,260  feet 
long,  respectively,  bailt  of  cribs  (except  less  than  300  feet  at  the  shore 
end),  of  widths  of  from  14  to  20  feet,  and  in  dredging  187,043  cubic  yards 
of  material  from  the  channel. 

The  only  means  of  securing  a  permanent  channel  is  by  rapid  exten- 
sion of  the  piers  to  deep  water ;  hence  a  liberal  appropriation  is  urged 
as  a  matter  of  economy  and  of  necessity  to  the  commerce  of  this  im- 
portant harbor. 

Joly  1,  1887,  ainoant  avaUable 113,521.79 

Jaly  1, 18S8,  amoant  exi^ended  daring  fiaoal  year,  exolasive  of  liabiUties 
outstanding  July  1, 1887 12,892.44 

Julyl,  1888,  balance  available 629.35 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fisoal  year  ending  June  30,  1889 15,629.35 

{Amount  (estimated)  reauired  for  completion  of  existing  project 82, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Sobmittod  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  6  18.) 

BNa  88 16 
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19.  Port  Washington  Harbor y  Wisconsin. — The  present  project  for  tbe 
improvement  of  this  harbor,  adopted  m  1869  and  modified  in  1870  and 
1876,  was  for  the  formation  by  dredging  of  two  interior  basins  having  a 
combined  area  of  about  5 J  acres,  with  a  depth  of  12  leet,  and  a  channel 
of  the  same  depth  connecting  them  with  the  lake,  the  channel  entrance 
to  the  basins  to  be  north  of  the  mouth  of  the  Sauk  River,  inclosed  be- 
tween two  piers  so  constructed  that  the  flow  of  the  river  should  besep 
arated  from  the  channel,  and  that  the  debris  brought  down  by  liesheis, 
instead  of  shoaling  the  channel,  should  re  enforce  the  souih  pier. 

The  natural  channel  at  the  mouth  of  the  Sauk  River  was  narrow,  and 
at  the  shoalest  point  had  a  depth  of  but  1  foot. 

During  the  fiscal  year  ending  June  30,  1888,  $681.56  were  expended 
in  building  60  feet  ot  superstructure  on  the  north  pier. 

The  amount  expended  to  June  30,  1888,  is  $168,468.53,  exclusive  of 
outstanding  liabilities,  and  has  resulted  in  the  construction  of  a  north 
and  south  pier  920  and  1,226  feet  long,  respectively,  with  400  feet  re- 
vetment along  the  north  bank  of  the  river,  extending  to  the  inner  end 
of  the  south  pier  5  in  the  formation  of  two  interior  dredged  basins  of  2^ 
and  3  acres,  respectively,  with  an  average  depth  of  about  9  feet  in  the 
north  and  8  feet  in  the  west  basin,  and  in  making  a  navigable  channel 
between  the  piers  of  11  feet. 

July  1,  1887,  amount  available $2,216.53 

July  1,  IHbS,  amount  expended  during  fiscal  year,  excluBive  of  liabilities 
outstanding  July  1,  1887 1,177.16 

July  1,  1888,  balance  available : 1,039.37 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 6, 039. 37 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lb90  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  ; 

(See  Appendix  G  G  19.) 

CONSTEUCTION  OP  HABBOB  OF  BEFUGE,  MILWAUKEE  BAY — IltfPBOVB- 
MENT  OF  THE  HABBOBS  OF  MILWAUKEE,  BACI3«E,  AND  KENOSHA, 
WISCONSIN,  AND  WAUKEGAN,  CHICAGO,  AND  CALUMET,  ILLINOIS— 
IMPEOVEMENT  OF  ILLINOIS,  CALUMET,  FOX,  AND  WISCONSIN  BIV- 
EBS. 

Oflacer  in  charge,  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  with 
Lieut.  G.  D.  Fitch,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Harbor  of  Refuge^  Milwaukee  Bay^  Wisconsin.— The^  project  for  the 
work  was  approved  in  1881,  and  contemplated  the  formation  of  an  ar- 
tificial harbor  by  inclosing  a  portion  of  Lake  Michigan  within  an  outer 
breakwater  of  crib-work  upon  a  stone  foundation.  This  harbor  will 
furnish  417  acres  of  sale  mooring  ground  beyond  the  18-foot  curve  and 
about  twice  this  area  beyond  the  12-foot  curve. 

Work  began  in  1881,  and  up  to  June  30,  1888,  there  had  been  ex- 
pended $330,562.34,  resulting  in  the  completion  of  3,300  linear  feet  of 
the  substructure  of  the  breakwater,  over  which  3,100  linear  feet  of  su- 
perstructure has  been  built. 

During  the  fiscal  year  ending  June  30, 1888,  the  east  arm  of  the  break- 
water was  extended  100  linear  feet,  and  superstructure  built  over  400 
linear  feet  of  substructure. 

The  breakwater  when  completed  will  be  7,250  feet  in  length  5  there^ 
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remains,  then,  to  be  constiracted  3,950  linear  feet  of  sabstracture  and 
4,]  50  linear  feet  of  snperstractare  to  complete  the  work. 

The  balance  of  appropriation  now  available  is  barely  sufficient  to 
maintain  the  necessary  lights  apon  the  unfLnished  pier  during  the  pres- 
ent season. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1890,  are  to  be 
applied  to  the  extension  southward  of  the  east  arm  of  the  breakwater. 

The  harbor  is  now  used  to  a  limited  extent  as  a  shelter  from  north- 
east storms.  Its  value  will  rapidly  increase  as  the  east  arm  is  ex- 
tended. 

July  1, 1887,  amonnt  available $39,754.58 

July  1, 1888,  amoaut  expended  duriuff  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887,  and  inclading  $4,737.91  expended  on  Milwau- 
kee Harbor  36,116.35 

July  1,1888,  balance  available 3,638.23 

Amonutappropriatedbyaotof  August  11, 1888 70,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 73, 638.  S3 

r  Amount  (estimated)  required  for  completion  of  existing  proiect 418, 600. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  150, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

2.  Milwaukee  Harbor^  WiMonHn. — ^The  present  project  was  adopted 
in  1852,  and  was  directed  to  securing  12  feet  of  water  at  the  entrance 
to  the  river  and  to  protecting  this  channel  by  parallel  piers.  Since  that 
date  a  channel,  18  feet  in  depth  and  of  sufficient  width,  has  been  formed 
by  extending  the  piers  and  dredging.  The  project  has  been  completed, 
and  consequently  the  only  expenditures  now  demanded  are  for  the  main- 
tenance of  the  piers  by  timely  repairs  and  the  depth  of  the  channel  by 
dredging. 

The  original  depth  of  water  at  the  mouth  of  the  river  was  not  more 
than  3A  feet. 

The  iTnited  States  has  expended  on  this  harbor  up  to  June  30,  1888^ 
$289,586.08,  in  addition  to  $321,355.66  by  the  city  of  Milwaukee.  Of 
the  above  expenditure  $4,737.91  were  expended  by  allotment  from  the 
appropriation  of  August  5, 1886,  for  ^^  Harbor  of  Sefuge,  Milwaukee 
Bay  and  Harbor." 

During  the  fiscal  year  ending  June  30, 1888,  336  linear  feet  of  super- 
structure over  the  outer  section  of  the  north  pier  have  been  cut  down  and 
rebuilt. 

There  are  no  funds  now  available  for  this  work. 

The  superstructure  over  the  outer  section  of  the  south  pier  is  in  urgent 
need  of  rebuilding,  and  repairs  are  necessary  at  the  west  ends  of  both 
piers,  where  they  have  been  damaged  by  collisions. 

The  pile  protection  to  the  stone  superstructure  of  the  inner  section  of 
the  north  pier  is  also  in  need  of  repair,  and  dredging  is  needed  to  main- 
tain the  channel,  which  has  deteriorated  to  17  feet,  through  a  narrow 
channel.  • 

July  1, 1887,  amount  available $7,901.95 

Amount  allotted  firom  aot  of  August  5»  1886,  for  MUwaukee  Bay  aud  Har- 
bor       4,737.91 

12,639,86 
July  1, 1888,  amount  expended  durinf  fiscal  year,  ezelusive  of  liabilities 
outstanding  July  1, 1887 12,639.86 

Amount  appropriated  by  act  of  August  U,  1888 10,000.00 
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{Amount  restimated)  required  for  completion  Of  existing  project $1^.  000. 00 
Amount  tnait  can  be  profitably  expended  in  fisoai year  ending  Jnne'JO,  1B90    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3.  Bacine  HarboTf  Wisconsin. — ^The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  aboat  6  feet. 

The  present  project  was  adopted  in  1843,  and  contemplated  originally 
a  channel  1 2  feet  in  depth.  The  piers  have  since  been  farther  extended 
and  the  channel  deepened  to  16  feet  by  dredging. 

There  has  been  expended  npon  this  harbor  up  to  Jane  30, 1888, 
$231,707.02. 

There  being  no  sufficient  funds  available  for  this  harbor  daring  the 
past  fiscal  year  no  work  has  been  done. 

The  harbor  is  in  urgent  need  of  dredging.  The  channel  has  de- 
teriorated from  16  feet  in  depth  until  it  is  now  barely  practicable  for 
vessels  drawing  12  J  feet  of  water;  nearly  40,000  cubic  yards  of  dredg- 
ing is  required  to  restore  the  channel. 

The  south  pier  should  be  extended  also,  and  the  present  wide  mouth 
of  the  channel  somewhat  contracted. 

July  1,  1887,  amount  ayailable 1774.04 

Jaly  1, 1888,  amount  expended  during  fiscal  year,  exclosive  of  liabilities 
outstanding  July  1,  1887 174.56 

Julyl,  1888,  balance  available 599.48 

Amount  appropriated  by  act  of  August  11,  188S 10,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1889 10,599.48 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  3.) 

4.  Kenosha  Harbor  J  Wiscojisin. — The  present  plan  of  improvement  by 
parallel  piers  and  dredging  was  first  directed  to  securing  a  channel  12 
feet  in  depth.  The  depth  of  water  in  the  channel  at  the  present  stage 
of  water  in  Lake  >Iichigan  is  11  feet ;  at  ordinary  low  water  it  is  only 
12  feet.  The  original  depth  was  4  feet  or  less;  sometimes  it  was  en- 
tirely closed. 

This  harbor  was  dredged  in  1875-'76  to  16  feet  in  depth,  but  the 
appropriations  have  been  insufficient  to  maintain  the  work,  and  it  had 
deteriorated  to  lOJ  feet  in  depth  at  the  beginning  of  the  present  fiscal 
year,  or  nearly  6  feet  in  available  depth.  It  is  now  12J  feet  in 
deptii. 

There  has  been  expended  upon  this  harbor  up  to  June  30,  1888, 
$221,153.64. 

•  During  the  fiscal  year  ending  June  30, 1888,  49  white-oak  piles  were 
driven  along  the  channel-face  of  the  inner  section  of  the  south  pier  by 
contract,  and  7,272  cubic  yards  of  sand  excavated  from  the  channel, 
restoring  the  depth  over  a  channel  width  of  40  feet  to  14  feet  in  depth, 
which  has  again  deteriorated,  as  shown  above,  to  12J  feet  in  depth. 

Twenty-eight  thousand  cubic  yards  of  dredging  is  urgently  required, 
and  the  sections  of  superstructure  built  in  1872-74,  are  now  rotten  and 
re<juire  renewal. 
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July  1,  1887.  amontft  available $5,547.17 

JuLv  It  1888,  aniouut  expended  during  fiscal  year,  ezclasive  of  liabilities 
oiitatanding  July  1,  1887 4,747.24 

July  1,  1888,  balance  available 709.93 

Amount  appropriated  by  act  of  August  11,  1888 7,S00.0O 

Araou nt  available  for  fiscal  year  ending  Jane  30,  1889 8, 299. 93 

{Amount  (estimated)  required  for  completion  of  existinff  project 33, 500. 00 

Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10, 00i>.  00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

(  See  Appeadix  H  H  4.) 

5.  Waukegan  Harbor^  Illinois, — The  present  project  was  adopted  in 
1880,  and,  as  since  modified,  consists  in  excavating  a  small  basin  in  the 
low  ground  between  the  lake  and  the  bluffis  to  form  the  harbor,  and  in 
dredging  an  entrance  between  parallel  piers  from  the  lake  to  the  basin. 

Tbe  harbor  here  is  to  be  created  npon  a  shallow  exposed  coast,  and 
will  not  begin  to  be  available  for  commercial  purposes  until  the  piers 
are  sufficiently  extended  into  the  lake  to  allow  the  entrance  to  be 
dredged  with  hope  of  permanency  and  the  basin  excavated. 

There  has  been  expended  upon  this  harbor  up  to  the  close  of  the 
fiscal  year,  June  30, 1888,  $89,725.20. 

During  the  year  ending  June  30, 1888,  the  south  pier  was  extended 
71  feet  in  length;  stone  was  also  placed  in  and  around  the  piers  where 
it  had  become  deficient  from  the  washing  out  of  the  sand  at  base  by 
storms,  and  257  piles  have  been  purchased  for  the  continuance  of  the 
work,  when  funds  are  made  available. 

July  1, 1887,  amount  available $9,318.11 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 9,043.31 

^uly  1,  1888,  balance  available *. 274.80 

Amountappropriatedby  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 274. 80 

(Amount  (estimated)  required  for  completion  of  exisine  project 46, 000. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  5.) 

6.  Fox  and  Wisconsin  Rivers^  TFwconwn.— The  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United 
States  from  the  Green  Bay  and  Mississippi  Canal  Company  in  1872. 
These  works  were  all,  except  one  stone  lock,  temporary  structures,  all 
of  them  in  bad  condition.  There  was  no  low- water  navigation  on  the 
Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

For  the  Fox  River. — The  adopted  project  contemplated  the  replacing 
of  the  temporary  structures  with  permanent  works,  the  construction  of 
five  additional  stone  locks  on  the  Upper  Fox,  and  widening  and  deep- 
ening the  channels  throughout  the  river  and  canals  to  6  feet  depth  and 
100  feet  width. 

For  the  Wisconsin  River. — The  method  adopted  has  been  to  contract 
the  channel- way  by  wing-dams  of  brush  and  stone,  to  give  increased 
depth  by  concentrating  the  water  and  by  scour  due  to  the  increased 
currents.    The  estimate,  including  the  Wisconsin  Rrver,  made  in  1874 
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and  1876,  was  $3,745,663,  siDce  which  time  there  has  been  appropriated 
$1,780,000,  leaving  for  completion  of  the  adopted  project  $1,965,663. 

The  general  sabject  of  the  improvement  oftheFoxand  Wisconsin  rivers 
was  referred  to  the  Board  of  Engineers,  who,  after  systematic  observa- 
tions of  the  effect  of  the  dams  on  the  improved  section  of  the  Wisconsin 
Biver,  submitted  a  report  contained  in  House  Ex.  Doc.  No.  65,  Forty- 
ninth  Congress,  second  session,  recommending  that  no  further  work  be 
done  on  wing-dams  in  the  Wisconsin  Biver  with  a  view  to  improve  its 
navigation. 

The  original  project,  therefore,  as  far  as  it  relates  to  the  Wiscc^nsin 
Biver,  has  been  definitely  condemned,  and  the  work  confined  to  the 
Fox  Biver,  under  the  modified  project  of  a  Board  of  Engineers  sub- 
mitted September  17,  1884,  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War  Decem- 
ber 10, 1884,  as  further  modified  by  authority  of  the  Chief  of  Engineers 
May  14, 1886. 

The  modified  project  applies  only  to  the  Fox  Biver  and  its  needs,  and 
contemplates  the  renovation  of  eleven  old  locks  and  the  deepening  and 
widening  the  channel  of  the  Fox  Biver  from  Montello  to  Green  Bay  to 
6  feet  depth  and  100  feet  width,  the  estimate  for  which  is  $602,000.  Of 
this  amount  $56,250  were  appropriated  August  5, 1886. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
Bivers  from  1867  to  date,  including  outstanding  liabilities  and  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  works  of  im- 
provement under  act  of  June  10, 1872,  is  $2,693,003.62. 

The  result  of  this  expenditure  has  been : 

On  the  Fox  Eiver. — The  construction  of  14  new  locks  of  stone ;  13 
dams,  4  of  which  are  temporary ;  12  cut-offs ;  10  miles  of  canals  dredged 
and  deepened.  Over  2,000,000  cubic  yards  of  material  have  been 
dredged  froih  the  Upper  Fox,  and  all  temporary  structures  repaired  and 
maintained  in  working  order.  The  navigation  has  thus  been  continu- 
ous throughout  the  season  from  Portage  to  Green  Bay,  there  being  at 
an  ordinary  stage  of  water  2^  feet  navigation  on  the  Upper  Fox  and  5^ 
feet  on  the  Lower  Fox,  except  at  the  entrance  of  Lake  Winnebago, 
where  there  is  only  4^  feet.  During  the  months  July  to  November, 
1887,  inclusive,  navigation  was  partially  suspended  from  Lake  Winne- 
bago to  Appleton,  due  to  the  mills  drawing  more  water  than  the  dis- 
charge of  the  Fox  Biver,  thus  lowering  the  levels  of  the  Lake  Winne- 
bago and  Little  Butte  des  Morts  pools. 

Under  the  modified  project,  there  remains  to  be  done  2,800,000  cubic 
yards  of  dredging  and  rock  excavation,  mainly  upon  the  Upper  Fox, 
and  one  dam  at  Appleton,  with  sluice-ways  ]  the  old  works  to  be  main- 
tained under  the  continuous  appropriation. 

On  the  Wisconsin  River. — ^To  dat.e  108,512  linear  feet  of  wing-dams 
have  been  constructed  over  a  distance  of  50  miles,  of  which  a  section  9.2 
miles  in  length  below  Portage  has  been  completed.  The  result  has 
been  an  increased  depth  of  navigation  wherever  the  works  have  been 
applied.  There  is  not  now,  nor  has  there  been,  any  regular  navigation 
on  the  Wisconsin  Biver,  due  to  the  prevalence  and  shifting  nature  of 
the  sandbars  and  the  consequent  lack  of  any  defined  channel  for  con- 
siderable distances. 

The  question  of  the  practicability  of  improving  the  open-river  navi- 
gation of  the  Wisconsin  by  wing-dams  in  the  bed  of  the  river,  to  the 
extent  required  for  an  effective  tiirough  route  of  navigation,  has  been 
decided  in  the  negativei  and  the  work  on  that  streaip  definitely  aban- 
doned. 
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During  the  fiscal  year  ending  Jane  30,  1888,  the  following  work  has 
been  doue : 

On  the  Wisconsin  River. — Nothing. 

On  the  Upper  Fox. — ^The  work  was  confined  to  the  maintenance  of 
the  channel  by  dredging,  and  to  timely  repairs  to  locks,  dams,  and  em- 
bankments. 

On  the  Lower  Fox. — Dredging  was  continued  in  the  Menasha  Chan- 
nel, to  connect  the  deep  rock  cut  with  deep  water  in  the  lake. 

The  various  works  on  the  Lower  Fox  were  maintained  in  serviceable 
condition.  The  old  locks,  Kaukauna  5th  and  Appleton  3d,  were  prac- 
tically rebuilt  j  a  deep  dredge  cut  was  made  from  Menasha  Lock  to 
deep  water  in  Little  Lake,  Butte  des  Morts ;  new  lock  gates  built 
where  required,  and  general  repairs  made  to  locks,  dams,  and  canal 
banks. 

July  1, 1887,  anionnt  available $44,300.28 

Fuel  sold  to  officers,  deposited  to  credit  of  appropriation 175. 00 

44,475.28 
Jiilv  1,  1888,  amoiiut  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 24,535.67 

July  1,  1888,  balance  available 19,939.61 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1 19, 939. 61 

f  Amount  (estimated)  required  for  completion  of  existing  project.  Fox 

River.. ;..... :. ...:...........  446,000.00 

\  Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1890  200, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  186C  and  18G7. 

(See  Appendix  H  H  6.) 

7,  Operating  and  care  of  locks  and  dams  on  tJie  Fox  and  Wisconsin 
rivers^  Wisconsin. — Under  tbe  continuous  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation,  it  is  proposed  to  main- 
tain existing  navigation  by  timely  repairs  to  old  locks  until  they  are  re- 
placed by  new,  and  to  continue  the  repairs  of  works  that  have  already 
been  completed  and  used,  injured  by  the  extraordinary  flood  of  1881. 

July  1, 1888,  amount  expended  during  the  fiscal  year $52, 204. 77 

Amount  (estimated)  for  expenditure  in  fiscal  year  endiug  June  30, 1889  ..     48, 900. 00 
(See  Appendix  H  H  7.) 

8.  Chicago  Earbor^  Illinois. — In  charge  of  Maj.  Tho^  H.  Handbury, 
Corps  of  Engineers,  to  March  31 ,  1888.  The  present  project  was  adopted 
in  1870  and  modified  in  1878. 

The  project  consists  in : 

The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
River,  for  the  purpose  of  increasing  the  harbor  facilities  of  the  port  of 
Chicago. 

The  construction  of  an  exterior  brealcwater  of  crib- work  filled  with 
stone,  outside  of  the  outer  harbor  in  deep  water  to  shelter  the  approach 
to  the  river  and  outer  harbor  entrances,  and  to  form  a  harbor  of  refuge 
at  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  upon  this  project  since  1870,  $1,409,819.02 
and  has  resulted : 

In  the  completion  of  the  outer  harbor,  except  267,000  cubic  yards  of 
dredging,  to  attain  li  feet  in  depth  throughout  the  basin  required. 
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In  the  completion  of  4,236  linear  feet  of  the  exterior  breakwater. 

During  the  past  fiscal  year  the  work  consisted  in :     , 
.  The  construction  of  experimental  permanent  superstrncture  of  con- 
crete over  95  feet  about  midway  on  the  easterly  breakwater  of  the  outer 
harbor. 

The  completion,  by  hired  labor,  of  400  linear  feet  of  superstructure 
over  the  outer  extremity  of  the  exterior  breakwater  for  the  harbor  of 
refuge. 

To  complete  the  work  of  improvement  uj^on  the  harbor  of  refuge  and 
outer  basin  requires  an  estimated  sum  of  $240,000. 

The  whole  of  the  superstructure  over  the  easterly  breakwater  of  the 
outer  basin  and  over  part  of  the  north  pier  of  the  entrance  to  Chicago 
Elver,  is  now  in  an  unsafe  and  rotten  condition  and  requires  renewal. 
One  hundred  and  twenty  thousand  dollars  is  required  to  build  these 
superstructures. 

The  dredging  in  the  outer  basin  is  not  urgent  and  can  be  postponed 
until  the  basin  is  demanded  for  harbor  and  dock  purposes,  when  the 
material  will  be  valuable  for  filling.  It  should  not  be  further  dredged 
and  wasted. 

At  the  entrance  to  the  Chicago  Eiver  the  channel  has  now  deteriorated 
to  a  depth  in  places  of  only  11.8  feet  in  depth.  It  is  unnecessary  to  say 
that  an  appropriation  for  this  work  is  veiy  urgently  needed.  An  esti- 
mate of  $12,000  is  submitted  for  this  purpose  to  restore  the  depth  to  16 
feet.  This,  the  greatest  port  on  the  lakes,  should  have  its  harbor  deep- 
ened to  18  feet.  It  is  now  in  places  about  12  feet,  but  a  15-foot  channel 
is  found. 

Estimated  for  completion  of  outer  basin  and  harbor  of  refuge |240, 000. 00 

For  superfttrncture  over  east  and  north  piers 120,000.00 

For  dredging  Chicago  River  entrance 12,000.00 

Total : 372,000.00 

July  1, 1887,  amount  available "20,974.11 

July  1, 1888,  amount  expended.during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1687 18,212.81 

Julyl,  1888,  balance  available 2,761.30 

Amount  appropriated  by  act  of  August  11, 1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 202, 761. 30 

(Arooun  t  (estimated )  required  for  completion  of  ezistinff  project 172, 000. 00 
Amouut  that  can  be  profitably  expend^  in  fiscal  year  ending  June30,1890  172, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts*of  1866  and  1867. 

(See  Appendix  H  H  8.) 

9.  Calumet  Harbor ^  Illinois.— (In  charge  of  Maj.  Thos.  H.  Handbury, 
bury.  Corps  of  Engineers,  to"  March  31,  1888.)  This  improvement  is 
to  furnish  a  safe  and  practicable  entrance  to  Calumet  Eiver  and  the 
port  of  South  Chicago,  by  parallel  piers,  300  feet  apart,  extending  from 
shore  to  deep  water  in  the  lake,  and  by  dredging  between  them  to  16 
feet  in  depth  at  low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  1888 
there  had  been  expended  $391,222.30.  As  the  result  of  wiiich  3,G00 
linear  fteet  of  the  north  pier  and  1,870  feet  of  the  south  pier  had  be,en 
completed,  and  384,376  cubic  yards  of  material  dredged,  giving  a  chan- 
nel 16  feet  in  depth  instead  of  7  feet,  as  found  here  before  improvement. 

During  the  past  year  no  work  has  been  done  for  lack  of  appropria 
tions. 
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Additional  dredging^  to  secure  16  feet  in  depth  is  needed  in  the  chan- 
nel, which  has  deteriorated.  The  south  pier  should  be  extended  150  lin- 
ear feet  to  complete  the  original  project.  The  north  and  south  piers  need 
additional  stone,  particularly  the  outer  end  of  the  north  pier,  which  is 
in  very  insecure  condition,  and  the  superstructure  on  portions  of  the 
north  and  south  piers  are  rotten  for  a  length  of  1,600  linear  feet. 

The  funds  available  and  asked  for  the  fiscal  year  ending  June  30, 
1890,  are  to  be  applied  to  the  above-described  works,  viz: 

For  dredging $-21,000. 00 

Rebnilding  saperstrnctare • ^2,500.90 

Completing  original  project 20,400.00 

Total 63,900.00 

All  of  which  can  be  profitably  expended  in  one  year. 

Jaly  1, 1887,  amoant available * 9871.58 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclnslve  of  liabilities 

outstanding  July  1,1887 93.88 

July  1, 1888,  balance  available 777.70 

Amoant  appropriated  by  act  of  August  11,  1888 20,400. 00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 21, 177. 70 

(Amount  ^estimated)  required  for  maintenance 43,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  43, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  9.)  . 

10.  IUinoi8  Biver^  Illinois.— {In  charge  of  Maj.  Thos.  H.  Handbury, 
Oorps  of  Engineers,  to  March  31, 1888.)  The  present  project  contem- 
plates the  extension  of  tbe  work  heretofore  done  by  the  State  of  Illi- 
nois, from  the  month  of  Oopperas  Creek  to  the  Mississippi  Eiver,  a 
distance  of  135  miles,  which  project  includes  the  building  of  two  locks, 
360  feet  long,  75  feet  wide,  and  with  7  feet  at  low  water  over  the  miter-  . 
sills,  and  dredging  the  channels  where  necessary  to  7  feet  deep  at  low 
water. 

The  sites  selected  for  the  two  locks  are,  one  at  Kampsville,  30  miles 
above  the  month  of  the  Illinois,  the  other  at  La  Q-range^  45  miles  above 
Kampsville. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  ship- 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  Eiver 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  steam- 
boats, and  for  militaiy  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  this  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry  and  one  at  Oopperas  Oreek,  completing  that  part 
of  the  improvement  between  La  Salle,  III.,  and  the  mouth  of  Copperas 
Creek. 

The  La  Orange  Lock  is  now  completed,  with  the  exception  of  guide- 
piers,  and  filling  behind  the  lock.  The  foundation  of  the  Kampsville 
lock  is  completed  and  part  of  the  stone  cut  and  delivered.  Both  dams 
are  still  to  be  constructed,  the  Kampsville  lock  completed,  and  dredg- 
ing done  amounting  to  more  than  2,000,000  cubic  yards.  In  executing 
this  work  the  United  States  has  expended  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1888,  $712,141.45,  exclusive  of  $62,359.80  expended 
on  the  foundation  of  the  Copperas  Creek  Lock,  which  was  afterwards 
eompleted  by  the  State  of  IUin#i8.    An  additi#nal  amount  of  $747,747 
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was  ezpeDded  by  the  State  of  Illinois  on  Henry  and  Copperas  Creek 
Locks. 

To  complete  the  present  project  requires  the  snm  (estimated)  of 
$587,500. 

During  the  fiscal  year  ending  June  30, 1888,  the  following  work  was 
done : 

a.  La  Orange  Lock. — ^The  sediment  deposited  in  this  lock  was  removed ; 
the  foundation  floor  planked  over  with  2-inch  pine  plank ;  lower  miter- 
still  set  and  secured ;  gates,  valves,  maneuvering  machinery  and  snub- 
bing posts  placed,  and  the  lower  tail-bay  mattressed  and  ballasted,  and 
part  of  the  filling  behind  the  lock-wall  placed. 

b.  Kampaville  Look. — Two  thousand  eight  hundred  and  eighty-one  and 
eigh^tenths  cubic  yards  of  cut  stone  was  received  and  piled. 

c.  Dredging  in  chmtnel. — Twenty-six  thousand  five  hundred  and  sixty- 
one  cubic  yards  of  material  w£^  dredged  and  removed  from  the  channel 
where  work  was  most  needed. 

The  boats,  dredges,  e£c.,  were  repaired  and  maintained,  and  121  snags 
removed  from  the  channel. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  can  be 
expended  advantageously  upon  the  locks  and  dams  at  La  Grange  and 
Kampsville,  and  in  dredging  operations. 

Plans  and  estimates  of  cost  of  continuing  this  improvement  to  Joliet, 
111.,  have  been  submitted  to  Congress,  but  no  surveys  or  estimates  have 
been  made  for  continuing  the  improvement  from  Joliet  to  Lake  Michi- 

fan.    Practicable  routes  are  known  to  exist.    It  is  suggested  that 
10,000  be  made  available  for  making  proper  surveys  and  preparing 
plans  and  estimates  for  this  continuation. 

The  report  of  the  Board  of  Engineer  Officers  constituted  to  examine, 
jn  all  their  relations  to  commerce^  the  Illinois  and  Michigan  Canal,  and 
the  proposed  Hennepin  Canal,  with  their  value  and  uselnlness  to  navi- 
gation, and  to  report  upon  the  acquisition  and  Improvement  of  the  Illi- 
nois and  Michigan  Canal  and  the  construction  of  the  Hennepin  Canal, 
was  transmitted  to  Congress  January  10,  1887,  and  printed  as  House 
Ex.  Doc.  ¥0.  79,  Forty-ninth  Congress,  second  session,  also  published 
in  the  Annual  Beport  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1887,  Ap- 
pendix II,  page  2125,  et  seq. 

July  1,  1887,  amount  available $41,735.38 

July  1,  1888,  amount  expended  during  fiaoal  year,  exclusive  of  liabilities 
outstanding  July  1,  l(fe7 31,508.03 

July  1, 1888,  balance  available 10,227.35 

Amount  appropriated  by  act  of  August  11,  1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 210, 227. 35 

{Amount  (estimated)  required  for  completion  of  existing  project 387, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  387, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  10.) 

11.  Calumet  Eiver^  lUinois  and  Indiana. — In  charge  of  Maj.  Thos. 
H.  Handbury,  Corps  of  Engineers,  to  March  31, 1888.  The  object  of 
this  improvement,  so  far  as  at  present  projected,  is  to  secure  a  (chan- 
nel 200  feet  wide  and  16  feet  deep  from  Calumet  Harbor,  Illinois,  to 
one-half  mile  east  of  Hammond,  Ind.,  with  the  view  to  increasing  the 
facilities  for  handling  the  growing  commerce  of  this  region,  and  also  to 
aid  in  providing  means  for  the  better  accommodation  of  much  of  the 
oommerce  of  Chicago,  whioh  is  now  very  muoh  crowded  in  that  city. 
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The  river  and  harbor  act  of  July  5,  1884,  appropriated  $50,000  for 
the  improvement  of  that  section  of  the  river  from  the  harbor  to  the 
outlet  from  Lake  Calumet,  with  the  proviso — 

That  no  part  of  said  sam  shall  be  expended  until  the  risht  of  way  shall  hare  been 
conveyed  to  the  United  States  free  from  expense,  and  the  United  States  shall  be  fally 
released  ftom  all  liability  for  damage  to  adjacent  property  owners,  to  the  satisfaction 
of  the  Secretary  of  War. 

Parties  directly  interested  have  for  some  time  been  actively  engaged 
in  securing,  to  the  United  States  the  right  of  way  and  releases  reqaired. 
The  matter  is  now  so  far  advanced  as  to  be  placed  in  the  hands  of  the 
United  States  district  attorney  for  the  northern  district  of  Illinois  for 
examination  of  titles  and  preparation  of  the  necessary  legal  papers. 

Work  will  be  commenced  on  this  section  of*  the  river  as  soon  as  the 
requirements  of  the  proviso  shall  have  been  complied  with. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  an  additional 
sum  of  $30,000  for  the  improvement  of  this  river,  $11,750  of  which 
were  to  be  exx>ended  in  improving  the  river  <^  between  the  Forks  and 
one-half  mile  east  of  Hammond,  Ind.,''  one-half  of  which  to  be  expended 
in  Illinois  and  one-half  in  Indiana. 

The  work  during  the  year  ending  June  30, 1888,  was  confined  to  that 
indicated  in  the  above  provision  of  the  act  of  Augast  5, 1886,  i.  e.,  to 
dredging  between  the  ''Forks  and  one-half  mile  east  of  Hammond,  Ind.,^ 
by  contract  with  the  lowest  responsible  bidder. 

Thirty-seven  thousand  seven  hundred  and  forty-three  cubic  yards  of 
material  were  removed  in  Indiana  at  Hammond,  and  39,061  cubic  yards 
in  Illinois  at  Bumham. 

The  amount  expended  by  the  United  States  upon  this  work  up  to 
Jone  30, 1888,  is  $11,095.52. 

Jaly  1, 1887,  amonnt  available $79,227:50 

July  1, 1888,  amoant  expended  during  fiscal  year,  ezcluaive  of  liabilities 
outstanding  July  1, 1887 10,323.02 

July  1, 1888,  balance  available 68,904.48 

Amonnt  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 i..  118,904.48 

i  Amount  (estimated)  required  for  completion  of  existing  project 295, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  3C,  1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  H  H  11.) 

I^ffPEOVEMENT     OF    HABBOBS     ON     THE     EASTERN    SHORE    OP    LAKE 

MICHIGAN. 

Officers  in  charge,  Capt  B.  W.  Lockwood,  Corps  of  Engineers,  to 
March  28,  1888,  since  which  date  Maj.  S.  M.  Mansfield,  Corps  of  En- 
gineers, having  under  his  immediate  orders  since  May  15,  1888,  Lieut. 
J.  E.  Kuhn,  Corps  of  Engineers. 

I.  Charlecoix  Harbor  and  entrance  to  Pine  LaJee^  Michigan. — The  aver- 
age width  of  the  original  channel  of  entrance  was  75  feet ;  the  depth 
varied  from  2  to  6  feet.  The  present  project  for  its  improvement, 
adopted  in  1868  and  revised  in  1875  and  1876,  is  to  dredge  a  channel 
100  to  150  feet  wide,  connecting  Bound  Lake  with  Lake  Michigan,  to  a 
depth  of  12  feet,  and  to  protect  both  sides  with  close  piling.  This  was 
modified  in  1876  by  substituting  crib-work  for  pile-piers  beyond  the 
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shore-line  in  Lake  Michigan.  An  additional  modification  in  1882  pro- 
vided for  a  revetted  channel  between  Bonnd  and  Pine  lakes. 

The  present  channel  of  entrance  is  from  160  to  105  feet  wide,  and  the 
channel  between  Bonnd  and  Pine  lakes  is  83  feet  wide.  The  available 
depth  for  navigation  is  aboat  10  feet  The  amount  expended  to  Jane 
30,  1887,  was  $70,710.82,  and  has  resulted  in  obtaining  a  channel  of 
navigable  width  and  abont  10  feet  depth  through  from  Lake  Michigan 
to  Pine  Lake,  and  in  revetting  both  sides  of  the  cu.t  between  Bonnd  and 
Pine  lakes,  the  length  of  the  revetment  being  on  the  north  side  339 
feet  and  on  the  south  side  366  feet.  The  amount  expended  during  tbo 
fiscal  year  ending  June  30, 1888,  was  $7,368.38,  including  outstanding 
liabilities,  and  resulted  in  the  construction  of  354  feet  of  plank-lieam  re- 
vetment on  the  north  side  of  channel,  in  the  removal  of  4,500  cubic 
yards  of  dredged  material  ^om  the  lower  channel,  and  in  the  extension 
of  the  south  pier  50  feet  by  a  crib  20  feet  wide. 

The  extension  of  the  south  pier  is  urgently  needed  to  maintain  a  depth 
of  12  feet  in  the  lower  channel. 

Julyl,  1887,  amount  available $10,289.18 

July  ly  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Julyl,  1887 7,368.38 

July  1, 1888,  balance  available.- 2,920.e0 

Amount  appropriated  by  act  of  August  11, 1886 13,r>00.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15, 4*20.-  80 

{Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

Amount  that  cac  be  profitably  expended  in  fiscal  year  ending  June  30, 1 690  30 ,  000. 00 
Submitted  in  compHanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

.    (See  Appendix  1 1 1.) 

2.  Frankfort  Harbor ^  Michigan. — ^The  natural  channel  of  entrance  to 
this  harbor  was  not  more  than  3  to  4  feet  deep.  The  present  project 
for  its  improvement,  adopted  in  1866,  was  to  dredge  an  outlet  through 
a  strip  of  land  separating  Lake  Aux  Bexss  Sciee  from  Lake  Michigan 
and  to  construct  two  parallel  piers  200  feet  apart  extending  from  12- 
feet  soundings  in  the  inner  lake  to  the  same  depth  in  Lake  Michigan. 
The  amount  expended  to  June  30, 1887,  was  $246,189.39,  in  securing  an 
entrance  195  feet  wide  with  an  available  depth  of  12  feet.  The  amount 
expended  during  the  fiscal  year  ending  June  30,  1888,  was  $429.03. 
including  outstanding  liabilities,  applied  to  contingencies  of  the  work 
and  office  expenses.  The  amount  available  during  the  fiscal  year  wa« 
too  small  to  undertake  any  work  of  pier  extension. 

The  present  available  depth  of  water  is  12  feet.  Until  the  piers  are 
extended  into  deeper  water  shoaling  of  the  channel  will  continue  to 
take  place. 

Julyl,  1887,  amount  available $3,748.96 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 429.02 

Julyl,  1888,  balance  available 3.319.93 

Amount  appropriated  by  act  of  August  11,  1888 8,000.0C 

Amount  available  for  fiscal  year  ending  June  30,  1889 11. 319. 93 

(Amount  (estimated)  required  for  completion  of  existing  project 65. 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  endinjz  June  30, 1890    25. 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Bee  Appendix  1 1 2.) 
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3.  Harbor  of  Refuge  at  Portage  Ldke^  Michigan. — No  natural  ohannel 
3xi8ted  prior  to  the  beginning  of  the  improvement. 

The  project  adopted  in  1879  was  to  make  this  a  harbor  of  refnge, 
with  a  channel  300  feet  wide  and  not  less  than  18  feet  deep.  The  piers 
as  constrncted,  however,  are  370  feet  apart. 

The  amount  expended  to  June  30, 1887,  was  $70,239.47  in  revetting 
the  north  side  of  the  channel,  and  the  extension  of  the  revetment  by 
pile  work  and  cribs  into  Lake  Michigan  625  feet  beyond  the  shore-line ; 
also  in  bailding  137  feet  of  revetment  on  the  south  side,  and  in  keeping 
open  a  narrow  channel,  by  dredging,  suflScient  for  local  commerce.  The 
amount  expended  during  the  fiscal  year  ending  June  30, 1888,  was 
$11,479.60,  including  outstanding  liabilities,  in  removing  11,094  cubic 
yards  of  material  with  the  Government  dredge,  and  in  extending  the 
north  pier  100.4  feet  by  two  cribs  24  feet  wide. 

The  present  depth  of  water  is  7.5  feet. 

Until  the  piers  are  extended  to  a  considerable  distance  no  hope  can 
be  entertained  of  procuring  a  deeper  (Channel  than  8  feet. 

Jttlyl,  1887,  amount  avaUable 112,260.53 

July  1, 1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 (11,299.95 

July  1,  1888,  outstanding  liabilities 179.65 

11,479.60 

July  I,  1888,  balance  avaUable 780.93 

Amount  appropriated  by  act  of  August  11,18^ 10,000.00 

Amount  ay ailable  for  fiscal  year  ending  June  30, 1889 10, 780. 93 

{Amount  (estimated)  required  for  completion  of  existiae  project 172,500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    60, 000. 00 
(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 3.) 

4.  Manistee^  Harbor^  Michigan. — A  narrow  channel,  not  more  than  8 
feet  in  depth,  was  obtained  at  this  harbor  by  the  slab-piers  built  by 
local  enterprise.  The  present  project  for  improvement,  adopted  in  1866 
and  modified  in  1870  and  1874,  was  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1887,  was  $225,108.12  in  securing 
a  channel  of  navigable  width  with  an  available  depth  of  12  feet. 

The  amount  expended  during  fiscal  year  ending  June  30,  1888,  was 
$5,678.39,  including  outstanding  liabilities,  in  extending  the  south  pier 
50  feet  by  a  crib  30  feet  wide. 

The  depth  available  is  12  feet. 

July  1,  1887,  amount  available $12,891.88 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 5,678.39 

July  1, 1888,  balance  available 7,213.49 

Amount  appropriated  by  act  of  August  11, 1888 10, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 17, 213. 49 

(Amount  (estimated)  reauired  for  completion  of  existing  project 82, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  4.) 

5.  Ludington  Harbor^  Michigan. — The  channel  made  by  local  enter- 
prise was  narrow  and  not  more  than  7  feet  deep. 
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The  project  for  its  improvement,  adopted  in  1867,  was  to  afford  a  chan- 
nel of  entrance  to  Fere  Marquette  Lake,  of  navigable  width,  and  not 
less  than  12  feet  deep. 

The.  present  project,  approved  January,  1885,  is  to  widen  the- en- 
trance to  400  feet  by  building  a  new  south  pier  400  feet  south  of  the 
present  north  pier,  and  dredging  the  channel  to  a  depth  of  18  feet. 

The  amount  expended  to  June  30, 1887,  was  $235,550.52,  and  has  re-, 
suited  in  a  navigable  channel  200  feet  wide  and  15  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $1,506.67,  including  outstanding  liabilities,  in  dredging  a  channel 
to  a  depth  of  15  feet,  removing  3,780  cubic  yards. 

The  available  depth  of  water  is  at  present  15  feet. 

July  1,1887,  amount  available 156,884.48 

July  1,1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 1866.82 

July  1, 1888,  outstanding  liabilities 639.85 

1,506.67 

July  1, 1898.  balance  available 55,377.81 

Amount  appropriated  by  act  of  August  11,1888 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 115, 377. 81 

{Amount  (estimated)  required  for  completion  of  existing  project 303. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  120, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  115.) 

Pentwater  Harbor^  Michigan. — The  original  channel  of  entrance  was 
narrow  and  not  more  than  4  feet  deep  in  its  shoalest  part. 

The  present  projeet  for  its  improvement,  adopted  in  1866,  was  to  afford 
a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 

The  amonnt  expended  to  Jane  30, 1887,  was  $209,791.74,  and  resulted 
in  procnring  a  navigable  channel  9  feet  in  depth. 

The  amount  expended  daring  the  fiscal  year  ending  Jane  30, 1888, 
was  $2,813.48,  including  outstanding  liabilities,  in  extending  the  south 
pier  53.8  feet  by  a  crib  30  feet  wide. 

The  present  available  depth,  owing  to  the  poor  condition  of  the  north 
pier  at  the  shore  end,  which  allows  sand  to  enter  the  channel,  is  only  9 
feet. 

Julyl,  1887,  amount  available $8,028.26 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,813.48 

Julyl,  1888,  balance  available 6,214.78 

Amount  appropriated  byaotof  August  11, 1888 8,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1839 13, 214. 78 

r Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 


\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  116.) 

7.  White  River  HarboVj  Michigan. — ^The  old  channel  was  narrow, 
crooked,  and  too  shoal  to  accommodate  any  bnt  very  small  vessels. 

The  present  project  for  its  improvement,  adopted  in  1866,  was  to 
afibrd  a  channel  of  navigable  width  not  less  than  12  feet  deep. 

The  amount  expended  to  Jane  30,  1887,  was  $237,274.96  and  resulted 
in  obtaining  a  channel  of  navigable  width  between  9  and  10  feet  deep. 

The  amount  expended  during  fiscal  year  ending  June  30, 1888,  was 
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$7,699.98,  includiDg  oatstanding  liabilities,  in  repairing  the  saperfitrnctr 
aire  of  a  portion  of  the  north  pier,  and  in  dredging  4^190  cubic  yards  of  > 
sand  from  the  channel. 

The  present  depth  of  water  is  12  feet. 

July  1,  1887,  amount  available $10,275.04 

Jaly  1,  1888,  amonnt  expended  during  fiacal  ye^br,  exclnslYe  of 

liabilities  outstanding  July  1, 1887 $5,245.95 

Jaly  1, 1888,  outstanding  liabilities 1,465.71 

J  a  ly  1;  1888,  amount  covered  by  existing  contracts 988. 32 

7,699.98 

July  1,  1888,  balance  available 2,575.06 

Amount  appropriated  by  act  of  August  11,1888 1 10,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 12, 575. 06 

{Amount  (estimated )  requi  red  for  completion  of  existing  project 74, 000. 00 
Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  7.) 

8.  Muskegon  Harbor^  Michigan. — ^The  original  channel  was  irregularly 
defined  by  slab-piers,  and  while  it  gave  comparatively  fair  access  a  bar 
at  the  end  of  the  piers  on  which  there  was  only  7  feet  of  water  was  an 
obstrnction  to  navigation. 

The  project  for  improvement,  adopted  in  1866,  was  to  obtain  a  chan- 
nel of  entrance  of  navigable  width,  and  to  extend  the  piers  over  the  bar 
to  17-feet  soundings. 

The  project  was  modified  in  1880  so  as  to  secure  a  width  of  entrance 
of  300  feet. 

The  amonnt  exi)end6d  to  June  30, 1887,  was  $219,427.20,  in  securing 
a  width  of  entrance  of  300  feet,  the  main  channel  inside  being  186  feet 
wide,  with  an  available  depth  of  15  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $13,208.62,  including  outstanding  liabilities,  in  repairing  the  end 
of  the  old  north  pier  and  in  extending  the  north  detached  pier  100  feet 
by  two  cribs  30  feet  wide. 

The  present  available  depth  between  piers  is  15  feet,  and  over  the 
bar  beyond  the  piers  it  is  14  feet. 

July  1, 1887,  amount  ayailable $14,572.80 

July  1, 18tt8y  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 |13,ld4.53 

Julyl,  1888,  outstanding  liabilities : 14.09 

13,5MJa62 

Jaly  1, 1888,  balance  available 1,364.18 

Amount  appropriated  by  act  of  August  11,  1888 45,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 46, 364. 18 

(Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 890  56, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 8.) 

9.  Grand  Haten  Harbor ,  Michigan. — The  natural  outlet  was  wide  but 
shoal,  the  water  being  only  9  feet  deep  in  the  best  course.  The  present 
project  for  improvement,  adopted  in  1866,  was  to  obtain  a  channel  of 
navigable  width  with  a  minimum  depth  of  18  feet. 

The  amount  expended  to  June  30, 1887,  was  $486,434.93,  in  obtaining 
navigable  channel  400  feet  wide  and  18  feet  deep. 
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The  amount  expended  during  the  fiscal  year  ending  June  30,  1888, 
was  $27,024.05,  including  outstanding  liabilities,  and  resfilted  in  the 
addition  of  150.6  feet  of  crib-work,  30  feet  wide,  to  the  north  pier,  and 
52.2  feet  of  crib-work,  of  the  same  width,  to  the  south  pier,  and  in  the 
repair  of  the  old  end  crib  of  the  south  pier. 

The  present  available  depth  of  water  between  the  piers  is  18  feet,  and 
over  the  bar  outside  15  feet. 

July  1,  1887,  amount  available -^ |37,931.2Si 

July  1,  1868,  amount  expended  during  fiscal  year,  excluBive  of 

liabilities  outstanding  July  1,  1887 $26,901.05 

July  1,  1888,  outstanding  liabiUties 123.00 

27.024.05 

July  1,  1888,  balance  available 10,907.17 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1889 35, 907. 17 

(Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amountthat  canbe  profitably  expended  in  fiscal  year  ending  Juno  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  9 ) 

10.  Black  Lake  Harbor^  Michigan. — ^The  channel  made  by  the  Harbor 
Board  of  the  city  of  Holland  was  narrow,  irregular,  and  only  5J  feet 
deep. 

The  project  for  its  improvement^  adopted  in  1866  and  modified  in 
1873,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and  not 
less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1887,  was  $252,854.26,  in  obtaining 
a  channel  200  feet  wide  at  the  entrance  and  a  depth  of  10  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
including  outstanding  liabilities,  was  $4,237.24,  in  repairs  to  the  super- 
structure of  the  north  pile  revetment. 

The  present  available  depth  is  oiily  7  feet,  owing  to  a  small  shoal 
that  has  formed  between  the  piers  and  the  low  stage  of  water  in  the 
lake. 

July  1,  1687,  amount  available $6,761.03 

July  1,  1838,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $2,732.20 

July  1,  1888,  outstanding  liabilities 160. 29 

July  1, 1888,  amount  covered  by  existing  contracts 1, 344. 75 

4,2:i7.24 

Julyl,  1888,  balance  available 2,523.81 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7, 523. 81 

(Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 10.) 

11.  8an{iatuck  Barbor^  Michigan. — The  channel,  originally  made  by 
local  enterprise,  was  narrow  and  not  more  than  7  feet  deep  in  the  best 
water. 

The  project  for  its  improvement,  adopted  in  1869,  was  to  obtain  a 
channel  of  entrance  of  navigable  width  and  an  available  depth  of  10  feet. 

The  amount  expended  to  June  30, 1887,  was  $124,790.48,  in  obtaining 
a  narrow  channel  of  8  feet  deep  inside  and  11  feet  deep  on  the  bar* 
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The  amoast  expended  during  the  fiscal  year  ending  Jnne  30, 1888, 
^as  $9,665.15,  including  outstanding  liabilities,  and  resulted  in  renew- 
ing the  superstructure  of  1,334  feet  of  the  revetment  on  south  side. 

The  present  available  depth  of  water  is  8.5  feet 

July  1, 1887,  amount  available $10,648.52 

July  1, 1688,  amount  expended  duiiog  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1, 1887 t»,651.54 

'  July  1, 1888,  outstanding  liabilities 13.61 

9,665.15 

Jnly  1, 1888,  balance  available 983.37 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 » 5, 983. 37 

(See  Appendix  1 1 11.) 

12.  Sovih  Haven  Harbor^  Michigan. — The  channel,  originally  made  by 
private  enterprise,  was  narrow  and  not  more  than  7  feet  in  depth. 

Th^  present  project  for  its  improvement,  adopted  in  1866  and  modi- 
fied in  1879,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and 
not  less  than  14  feet  deep. 

The  amount  expended  to  Jane  30, 1887,  was  $172,218.06,  in  obtaining 
a  channel  of  navigable  width  11.5  feet  between  the  piers  and  14  feet  on 
the  bar. 

'  The  amount  expended  daring  the  fiscal  year  ending  Jane  30, 1888, 
was  $9,761.99.  including  outstanding  liabUities,  and  resulted,  in  the 
extension  of  tne  soath  pier  53  feet  by  a  crib  30  feet  wide  and  in  the 
removal  of  1,750  cubic  yardjs  of  material  from  the  channel  by  dredging. 

The  present  available  depth  of  water  is  10  feet. 

July  1, 1887,  amount  available f9,781.94 

Jnly  1, 1H88,  amount  expended  during  fiscal  year,  exolusiye  of 

liabilities  outstanding  July  1, 1887 |9,633.07 

July  1, 1888,  outstanding  liabilities 128.92 

July  1, 1888,  amount  coyered  by  existing  contracts 9, 761. 99 

July  1, 1888,  balance  avaUable 19.95 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 019. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 67, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1690    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 12.) 

13.  Saint  Joseph  EarboTy  Michigan. — The  natural  channel  was  origi- 
nally abont  250  feet  wide  and  12  feet  deep  at  the  entrance,  shoaling  to 
9  feet  in  the  nVer  above. 

The  present  project,  adopted  in  1866  and  modified  in  1874,  was  to 
obtain  a  channel  of  entrance  of  navigable  width  and  not  less  than  16 
feet  deep. 

The  amonnt  expended  to  Jnne  30, 1887,  was  $337,668.43,  in  securing 
a  channel  of  entrance  15  feet  deep  and  a  canal  leading  to  Benton 
Harbor  100  feet  wide  and  about  11  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $4,039.47,  including  outstanding  liabilities,  in  repairs  to  the  filling 
of  the  north  revetment  and  to  renewal  of  the  superstructure  of  476 
feet  of  the  south  revetment;  also  in  dredging  14,850  cubic  yards  from 
the  canal  and  basin. 
BNa  88 17 
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July  1,  1887,  amount  available -^ |4,544.57 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $2,693.52 

July  1,  1888,  outstanding  liabilities 1.345.95 

4,039.47 

Julyl,  1888,  balance  available 505.10 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 12, 505. 10 

f  Amount  (estimated)  required  for  completion  of  existing  project    -  -  -  ;^ •    29, 000. 00 

ndingJu 


I  Amount  that  can  be  profitably  expended  in  fiscal'year  ending  J  une  30, 1890    20, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i.     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 13.) 

14.  St  Joseph  River,  Michigan,  from  its  mouth  to  Berrien  Springs. — 
This  is  a  new  work.  An  examination  and  survey  of  the  river  were 
made  to  comply  with  the  requirements  of  the  river  and  harbor  act  of 
March  3, 1879,  and  the  report  thereon  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1880  as  Appendix  G  G  20  (page  2049). 

The  proposed  improvement  contemplated  the  construction  of  wing- 
dams,  dredging,  and  removal  of  snags  and  other  obstructions,  at  an 
estimatedcost  of  $11,300.  •  '  . 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $2,500  for 
the  work,  and  a  further  sum  of  $5,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888 |2,500.00 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1860  and  1867. 

15.  Michigan  City  Harbor,  Indiana. — Outer  Harbor. — ^Work  at  this 
harbor  was  commenced  by  the  Government  in  1836.  The  project  of 
1857  for  the  construction  of  a  breakwater  had  been  modified,  and  in 
1870  provided  for  pier  extensions  and  dredging  of  channel.  In  1870 
provision  was  made  for  an  exterior  harbor,  and  in  1882  it  was  further 
modified  and  an  exterior  breakwater  west  of  the  harbor  entrance  and 
the  construction  of  a  pier  at  west  end  of  exterior  breakwater  of  outer 
harbor  added. 

The  amount  expended  to  June  30,  1887,  was  $830,396.  With  this 
amount  the  outer  harbor  has  been  completed  with  the  exception  of  some 
dredging  and  the  extension  of  the  pier  at  its  western  extremity  350 
feet.  The  depth  of  water  is  sufficient  to  admit  the  largest  class  of 
vessels  on  the  lakes. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $17,493.76,  including  outstanding  liabilities,  in  rebuilding  outer 
end  of  west  pier  and  renewing  its  superstructure,  and  in  repairs  to  the 
breakwater. 

Julyl,  1887,  amount  available |38,397,59 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabQities  outstanding  Julyl,  1887 $17,268.05 

Julyl,  1888,  outstanding  liabilities 225.71 

17,403.76 

Julyl,  1888,  balance  available 20,903.83 

Amount  appropriated  by  act  of  August  11,1888 90,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 110,903. 83 
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(Amonnt  (estimated)  required  for  completion  of  existing  project $305, 625. 00 
Amount  that  can  bo  prontably  expended  in  fiscal  year  endinf;  June  30, 1U90  150, 000. 00 
Submitted  in  compliance  with  roquirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  lti67. 

(See  Appendix  1 1 14.) 

Inner  Harbor. — The  site  of  the  present  inner  harbor  was  originally 
a  small  creek,  crooked,  and  with  a  depth  iDsufficient  for  commercial  par- 
poses.  The  first  project  was  that  of  1870  for  dred^jing  up  to  the  rail- 
road bridge.  In  1878  a  modified  project,  providing  for  extending  the 
inner  harbor  up  Trail  Creek  by  dredging,  was  adopted,  the  cut  to  be 
120  feet  wide  and  15  feet  deep,  the  city  to  revet  the  cut. 

The  amount  expended  to  June  30,  1887,  was  $93,581.75  in  dredging 
a  navigable  channel  with  a  least  depth  of  13  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $314.68  in  dredging  4,510  cubic  yards  from  the  channel. 

The  least  depth  of  water  up  to  the  lower  basin  at  end  of  year  was 
13  feet. 

July  1, 1887,  amount  available $3,293.25 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
out8t4Miding  July  1. 1887 314.68 

July  1, 1888,  balance  available 2,978.57 

Amount  appropriated  by  act  of  August  11, 1888 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 978. 57 

(See  appendix  1 1 14.) 

IHPBOYEMENT  OF  ST.  MABT'S  BIYER— ENLABGEMENT  OF  AND  OPEB- 
AXma  ST.  MABY'S  FALLS  OANAL — OONSTBUCTION  OF  HABBOR  OP 
BBPUGE  ON  LAKE  HURON,  AND  IMPROYEMENT  OF  CERTAIN  HAR- 
BORS ON  LAS:E  HUBON  and  OF  SAGINAW  BIYEB— PBESEBVATION 
OP  AND  OPERATING  ST.  OLAIR  FLATS  CANAL— IMPROVEMENT  OF 
GROSSB-POINT  CHANNEL  AND  OF  DETROIT  RIYER. 

OflBcer  in  charge,  LieutOol.  O.  M.  Poe,  Corps  of  Engineers,  with 
Lient.  H.  F.  Hodges,  Corps  of  Engineers,  nnder  his  immediate  orders. 

1.  St  Mary^s  Falls  Canal  and  River ^  Michigan. — The  project  lor  obtain- 
ing a  navigable  channel  of  10  feet  in  depth  between  Lakes  Superior  and 
Hnron  had  been  barely  completed  when  the  demands  of  commerce  so 
enormoasly  increased  that  the  work  of  attaining  a  depth  of  20  feet 
throaghont  was  undertaken  with  the  full  sanction  of  both  legislative  and 
executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
upon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  be- 
tween gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  tbe 
miter-sills;  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
deepened  to  correspond.  The  estimated  cost  of  this  enlargement  of 
the  canal  system  is  $4,738,865,  for  the  details  of  which  see  pages  2220 
et  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887.  Tbe 
statistics  of  the  commerce  using  the  canal  indicate  more  clearly  each 
succeeding  year  the  urgency  for  rapid  progress  in  the  improvement. 
It  is  now  so  great  that  an  estimate  of  $1,500,000  is  submitted  for  tiie 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1890,  in 
fall  confidence  that  the  actual  conditions  now  existing  will  justify  so 
large  an  appropriation. 
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July  1,  1887,  amount  available , $227,909.42 

July  1,  1888|  amount  expended  during  fiscal  year,  ezclusive 

of  liabilities  outstanding  July  1, 1887 $112, 508. 72 

July  1,  1888,  outstanding fiabilities 24,432.48 

July  1,  1888,  amount  covered  by  existing  contracts 90, 968. 22 

227,909.42 


Amount  appropriated  by  act  of  August  11,  1888 1,000,000.00 

'  Amount  (estimated)  required  for  completion  of  existing  project 3, 738, 865. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1890 : : 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  1.) 

2.  Operating  and  care  of  Saint  Mary's  Falls  Canaly  Jtficfei^an.— During 
the  fiscal  year  the  canal  waa  open  to  navigation  two  hundred  and  ten 
days.  It  was  closed  for  the  winter  December  2, 1887,  and  opened  May 
7  for  the  season  of  1888. 

Eight  thousand  eight  hundred  and  twenty-three  vessels,  etc.,  repre- 
senting a  registered  tonnage  of  4,741,976  tous,  and  carrying  5,581,109 
tons  of  freight  and  29,494  passengers,  passed  through  in  3,940  lockages. 

The  staple  articles  transported  were  1,605,279  tons  of  coal,  31,868 
tons  of  copper,  1,645,236  barrels  of  flour,  23,049,421  bushels  of  grain, 
2,328,275  tons  of  iron  ore,  63,571  tons  of  pig  and  manufactured  iron, 
201,922  barrels  of  salt,  1,168  tons  of  silver  ore,  188,228,000  feet  B.  M. 
of  lumber,  20.404  tons  building  stone,  2,215  tons  of  wool,  310  tons  of 
hides,  and  347,275  tons  of  unclassified  freight. 

The  expenditures  on  account  of  operating  and  care  for  the  fiscal  year 
aggregated  $29,898.72,  and  the  receipts  tor  dry  docking  were  $844. 
The  diflference,  $29,054,  was  therefore  the  net  cost  to  the  United  States. 

The  estimated  amount  required  for  the  fiscal  year  ending  June  30, 
1889,  is  $36,000,  all  of  which  is  already  provided  for  by  indefinite  appro- 
priation. 

Amount  required  for  fiscal  year  ending  June  30,.  1889 (36, 000. 00 

Balance  remaining  in  hand  from  allotment  of  preceding  year,  exclusive  of 
outstanding  liabilities 1,101.28 

Additional  allot  ment  required  for  fiscal  year  ending  June  30,  1889 34.  ,698. 72 

A  balance  ($22,173.41)  remained  andrawn  from  the  allotment  for  the 
fiscal  year  ending  June  30, 1888,  and  $1,040  remained  undrawn  of  the 
allotment  for  the  fiscal  year  ending  June  30, 1887. 

(See  Appendix  J  J  2.) 

3.  Dry-dock  at  8aint  Mary^s  Falls  Canal^  Michigan. — There  is  nothing 
to  add  to  the  subject-matter  of  preceding  reports  in  regard  to  this  work 
beyond  the  fact  that  the  construction  of  the  cofierdam  inclosing  the 
site  of  the  proposed  lock  at  Saint  Mary's  Falls  Canal  has  reached  that 
stage  which  renders  necessary  the  tearing  out  of  the  walls  of  the  old 
lower  lock,  and  therefore  all  projects  aiming  at  converting  the  old  State 
locks  into  a  dry-dock  must  be  considered  as  disposed  of. 

The  proposition  to  locate  a  dry-dock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever ;  but  if  it  should  be  decided 
to  do  so,  then  the  location  heretofore  referred  to  at  the  eastern  end  of 
the  area  transferred  from  the  Fort  Brady  military  reservation  to  tbe 
canal  reservation  is  the  lea^t  objectionable. 

Amount  (estimated)  required  for  construction  of  a  dry-dock  at  point  indi- 
cated  $323,872 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lb90      150,  GOO 
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which  should  be  adiled  to  the  $65^000  (more  or  less)  which  it  is  under- 
stood the  State  of  Michigan  holds  in  readiness  to  transfer  to  the  United 
States  for  the  purpose  of  constructing  a  dry-dock  at  Saint  Mary's  Falls 
Oanal. 
(See  Appendix  J  J  3.) 

4.  Hwy  Lake  Channel  Saint  Man^s  Biver^  Michigan. — ^The  original  esti- 
mates for  this  improvement  were  based  upon  a  project  for  a  channel 
300  feet  wide,  17  feet  deep,  leaving  the  present  navigable  channel  of 
Saint  Mary's  Eiver  at  Sugar  Island  £apids  (about  3|  miles  below  the 
canal),  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Middle 
Neebish,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a  route  which 
it  is  practicable  to  so  mark  with  lights  as  to  be  navigable  at  night — a 
condition  impracticable  with  the  present  route. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  20  feet,  the  estimate  of 
cost  being  $2,659,115,  subject  to  change,  however,  in  case  unexpected 
difficulties  are  developed  during  the  progress  of  the  work. 

The  amount  thus  lar  appropriated  for  the  work  is  $475,000,  all  of 
which  has  either  been  expended  or  is  covered  by  existing  contracts, 
and  has  been  or  is  to  be  applied  to  excavation  in  Middle  Neebish,  except 
a  comparatively  small  amount  expended  in  surveys  and  examinations 
at  Sugar  Island  Eapids,  and  in  surveys  and  excavations  at  Sailor's  En- 
campment. 

The  work  is  progressing  well,  and  with  ample  appropriations  could 
be  pushed  with  great  energy.  The  length  of  the  route  is  sufficient  to 
admit  of  the  use  of  a  very  extensive  plant,  and  bearing  in  mind  the 
fact  that  the  channel  is  not  available  until  the  whole  is  completed,  the 
appropriation  of  $500,000  for  the  fiscal  year  ending  June  30, 1890.  is 
strongly  urged. 

Jnly  1, 1887,  amount  available 1152,540.29 

Jaly  ly  1868,  amonnt  ezpesded  during  fiscal  year,  exclusive  of 

liabilitieeoutstandingJuly  1,1887 J72,005.08 

July  1,  1868,  outstanding  liabilities 6,941.77 

July  1,  1886,  amount  covered  by  existing  contracts 73, 593. 44 

152,540.29 

Amount  oppropriated  by  act  of  August  11, 1888 500,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 1,684,115.00 
Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
aO,  1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  4.) 

5.  Harbor  at  Cheboi^an^  Michigan. — Prior  to  undertaking  any  im- 
provement at  this  harbor  only  6  J  to  7  feet  of  water  could  be  carried 
across  the  bar  at  the  mouth  of  Cheboygan  Biver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar,  and  revetting  each  side  by  a  pile-pier.  Experience  gained  during 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  dispensed  with,  with  consequent  reduction  of  cost  to  the  extent 
of  about  one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it  now 
stands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  generally  of 
200  feet  in  width,  from  the  ISfoot  curve  in  Straits  of  Mackinac  to  the 
State  Boad  Bridge. 
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The  contract  in  force  at  the  date  of  the  annual  report  for  last  year 
reKSulted  in  much  greater  progress  than  had  been  expected,  and  when 
the  work  covered  by  it  was  completed  the  improvement  had  been  car- 
ried so  well  up-stream  that  but  about  45,000  cubic  yards  remain  to  be 
removed  to  complete  the  channel  to  the  State  Bead  Bridge,  the  limit  of 
the  existing  project,  and  the  cost  was  entirely  paid  from  prior  appro- 
priations, leaving  the  appropriation  of  August  5, 1886,  untouched. 

A  contract  has  been  made  tbr  the  remainder  of  the  required  excava- 
tion at  a  price  so  low  that  the  funds  available  will  suffice  to  pay  for  all 
that  is  proposed  at  present,  and  therefore  no  further  estimate  is  sub- 
mitted at  this  time.  It  is  feared,  however,  that  the  contractor  may  not 
be  able  to  do  the  work  at  the  price  of  his  contract,  and  that  failure  may 
result.  In  that  case  it  may  be  necessary  in  the  future  to  estimate  for 
further  appropriations. 

July  1,1887, amount  available fl9,291.20 

July  1,  1883,  amount  e^^pended  during  fiscal  year,  exclnslYe  of 

liabilities  outstanding  July  1,  1887 14,976.08 

July  1,  1888,  amount  covered  by  existing  contracts 14,315.  VI 

1^,291.20 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 70, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  6.) 

6.  Harbor  at  Thunder  Bay^  Michigan. — ^The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1876,  the  object  being  to  obtain  an 
entrance  channel  from  the  bay  into  the  river  of  navigable  width  and  of 
not  less  than  13  feet  in  depth.  The  project  was  subsequently  modified 
to  such  extent  as  to  provide  for  a  depth  of  14  feet. 

This  had  been  practically  accomplished  at  the  date  of  the  Annual 
Report  for  1884.  It  was  then  stated  that  the  improvement  was  of  such 
a  character  that  it  would  require  attention  from  time  to  time,  and  it 
was  recommended  that  a  sufficient  appropriation  be  made  to  render 
available  the  sum  of  $10,000  for  use  when  it  should  be  wanted.  This 
was  not  done,  however,  and  the  matter  has  remained  in  abeyance^ 

llecent  complaints  of  insufficiency  of  water  arise  from  these  causes : 

(1)  T3eterioration  of  depth  (due  to  deposits). 

(2)  A  low  stage  of  water  in  Lake  Huron. 

(3)  The  general  use  of  larger  vessels. 

It  is  estimated  that  to  fully  restore  the  14-foot  channel  will  require 
an  additional  appropriation  of  $5,489.09,  thus  making  available  the 
sum  of  $10,000. 

The  commerce  of  the  harbor  last  season,  as  reported  by  the  deputy 
collector  of  customs,  amounted  to  750,000  tons,  having  a  value  of 
$5,1^07,000.  A  demand  for  a  16-foot  navigation  has, arisen  in  conse- 
quence, and  is  well  worthy  of  consideration.  It  is  therefore  recom- 
mended that  the  additional  sum  of  $30,000  be  appropriated  for  the 
latter  purpose,  thus  making  the  entire  sum  available  $34,510.91,  all  of 
which  can  be  profitably  expended  in  one  year. 

July  1, 1887, amount  available (4,525.07 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 14.1(5 

July  1,1088,  balance  available 4,510.91 
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{Amoant  (estimated)  required  for  ^mpletion  of  proposed  project $30, 000. 00 
Amoantthat  can  be  proiitably  expended  in  fiscal  year  ending  Jane  30, 1890    30, 000. 00 
Submitted  in  compliance  with  reqairements  of  sectioas  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  6.) 

7.  Harbor  at  Au  flfoftfe,  Michigan. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1866,  and  modified  in  1879, 
the  object  being  to  obtain  a  channel  of  not  less  than  10  feet  in.  depth 
for  a  width  of  100  feet  from  the  lake  to  the  State  Road  Bridge  at  An 
Sable. 

The  attempts  to  improve  this  harbor  have  not  been  as  saccessfal  as 
had  been  hoped,  and  it  does  not  appear  practicable  to  make  any  per- 
manent improvemedt  at  a  cost  commensarate  with  the  advantages  to 
be  gained.  Therefore  no  estimate  is  submitted  for  a  further  appropria- 
tion at  this  time. 

July  1,1867,  amount  available $4,861.53 

July  1, 1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 15.76 

Julyl,  1888, balance  available 4,845.77 

(See  Appendix  J  J  7.) 

8.  Saginaw  River.  Michigan. — ^The  present  project  aims  to  secure  a 
channel  200  feet  wide,  14  feet  deep,  from  Saginaw  Bay  to  Bay  City,  and 
12  feet  deep  thence  to  the  bead  of  navigation  in  Saginaw  River,  a  total 
distance  of  about  23  miles. 

By  the  river  and  harbor  act  of  August  5, 188G,  the  improvement  of  the 
west  channel  of  Saginaw  Biver,  along  West  Bay  Gity^  was  added  to  the 
original  project. 

The  same  act  appropriated  the  sum  of  $33,750  for  ^^  con  tinning  im- 
provement, •  •  •  of  which  $16,875  are  to  be  used  above  Bay  City, 
and  $5,000  in  improving  the  west  channel  along  West  Bay  Gity." 

The  works  reported  in  progress  last  year  were  all  carried  as  far  as 
praeticable  with  the  funds  available. 

Above  Bay  City. — Repairs  of  beam- wall  and  revetment  at  CarroUton 
for  a  total  linear  distance  of  4,239  feet,  involving  the  drawing  and  re- 
driving  of  242  old  piles,  driving  817  new  piles,  and  the  use  of  325 
cords  mill  edgings  for  filling;  total  expenditures  during  fiscal  year 
$10,410.29. 

Oppofdte  and  below  Bay  City. — Operations  were  confined  to  dredging 
on  the  bar  at  the  mouth  of  the  river,  resulting  in  the  removal  of  18,477 
cubic  yards  of  material  at  a  cost  of  $8,222.26. 

West  Channel  along  West  Bay  City.— A  channel  1,830  feet  long,  12  feet 
deep,  and  25  feet  wide,  was  dredged  along  the  west  line  of  the  proposed 
channel  below  the  ^^Gincinnati  Mill"  dock  and  in  front  of  Davidson's 
shipyard.  In  addition  the  shoal  immediately  above  the  Portsmouth 
Bridge  was  almost  entirely  removed.  The  total  excavation  amounted 
to  12^520  cubic  yards  at  a  total  cost  of  $3,756. 

The  available  funds  are  practically  exhausted.  The  interests  involved 
are  so  large  as  to  justify  the  most  extensive  operations,  and  the  length 
of  the  channel  (nearly  23  miles)  is  such  that  they  can  be  readily  carried 
on  without  interfering  with  each  other. 

The  estimate  covers  $157,050,  which  includes  $20,000  for  the  West 
Channel  along  West  Bay  City,  which  forms  no  part  of  the  original  proj- 
ect. The  amount  of  the  estimate  applicable  to  the  original  project  is 
therafore  $137,050. 
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July  1,1887,  amount  available $26,352.12 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 25,277.99 

July  1,1888,  balance  available j 1,074.13 

Amountappropriatedbyactof  August  11,1888 65,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 66, 074. 13 

"I' 

(Amount  (estimated)  required  for  completion  of  existinff  project 272, 250. 00 
Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  137, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  8.) 

9.  Harbor  of  Refuge  at  Sand  Beachy  Laike  Hurotty  Michigan. — The  present 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a 
breakwater  constructed  of  timber  cribs  filled  with  stone^  inclosing  an 
area  which  is  to  be  deepened  by  dredging  where  necessary. 

Its  object  is  to  afford  a  harbor  of  refuge  to  vessels  engaged  in  the 
navigation  of  the  northern  and  northwestern  lakes  when  caught  in 
heavy  weather  near  the  dangerous  Pointe  aux  Barques,  the  southerly 
headland  of  the  mouth  of  Saginaw  Bay.  Prior  to  1876  vessels  so  caught 
were  compelled  to  run  a  distance  of  60  miles  to  find  refuge  in  Saint 
Clair  Kiver;  after  the  subsidence  of  the  gale  those  upward  bound  had 
to  work  their  way  back  again.  Few  improvements  have  resulted  in 
greater  benefit  to  the  lake  commerce,  as  is  fully  shown  by  the  infre- 
quency  of  disasters  in  the  vicinity  since  it  became  available. 

The  estimate  of  the  probable  cost  of  the  Improvement  was  $1,442,500. 
The  sum  of  $1,050,000  has  been  appropriated  for  the  work,  but  of  this 
amounts  aggregating  $75,000  have  been  expended  for  operating  the 
harbor  and  for  repairs  rendered  necessary  by  extraordinary  circum- 
stances, etc.,  none  of  which  were  contemplated  when  the  original  esti- 
mate was  made,  so  that  the  amount  actually  applied  in  accordance  with 
the  original  project  has  been  about  $975,000. 

If  suf&cient  in  amount,  the  next  a[)propriation  should  be  expended 
in  beginning^  the  construction  of  a  permanent  buperstructure,  for  cur- 
rent repairs,  for  custody*  and  control  of  the  harbor  for  one  year,  and  for 
dredging  in  and  about  the  harbor. 

Jnlyl,  1887,  amount  available 935,575.60 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1^,766.35 

July  1,  1888,  outstanding  liabilities ,....      4,397.31 

July  1, 1888,  amount  covered  by  existing  contracts 11, 411, 94 

35,575.60 

Amountappropriatodby  act  of  August  11, 1888 70,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 000. 00 

Amoun  t  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890  58, 000. 00 
Submitted  in  compliance  'with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  9.) 

10.  Mouth  ofBUzch  Rivety  Michigan. — ^To  comply  with  the  requirements 
of  the  river  and  harbor  act  of  August  5, 1886,  a  preliminary  examina- 
tion, a  survey  being  nnnecessary,  was  made  of  the  above,  and  the  report 
thereon  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1887  as 
Appendix  K  K  22. 

The  improvement  proposed  is  the  removal  by  dredging  of  all  material 
at  the  mouth,  of  the  river  above  the  uniform  depth  of  17  feet,  at  an 
estimated  cost  of  959,300. 
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Under  previous  appropriations,  the  last  made  in  187(>,  aggregating 
$56,500,  the  shoal  was  removed  to  a  depth  of  IG  feet. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $10,000  for 
the  work,  and  a  further  sum  of  $20,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 
Amountappropnatedby  actof  Aognstll,  1888 $10,000.00 

IAmoant  (estimated)  required  for  completion  ofexistiDg  project 59, 300. 00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  Jane  30, 1890  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

11.  Clinton  BiveTjMiohigan.-^InlSlO  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3^  feet,  whilst  the  depth 
in  the  river  some  distance  above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870  and  modi- 
fied in  1880.  It  aims  to  obtain  an  entrance  channel  of  8  feet.  This  was 
practically  accomplished  in  1882. 

In  a  report  of  January,  1885,  of  the  results  of  a  survey  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  of  1884,  a  modification 
of  the  existing  project  was  proposed  by  the  officer  in  charge,  involving 
the  straightening  of  the  channel  of  the  river  at  Shoemakers  Bend,  and 
minoi^  improvements  elsewhere,  at  a  cost  of  $33,000 

This  report  was  transmitted  to  Oongress  February  11, 1885,  and  the 
river  and  harbor  act  of  August  5, 1886,  appropriated  $G,000  for  continu- 
ing the  improvement. 

This  amount  being  too  small  to  accomplish  anything  at  the  mouth  of 
the  river  and  at  Shoemaker's  Bend  has  not  been  expended,  and  is  held 
to  await  future  action  of  Congress. 

Meanwhile  an  unusually  low  stage  of  water  has  occurred,  resulting  iii 
great  difficulty  in  navigating  the  river.  Consequently,  urgent  demand 
was  made  for  temporary  relief,  and  the  expenditure  of  $2,500  in  dredg- 
ing for  the  purpose  has  been  authorized,  and  the  work  is  now  in  progress. 
This  will  reduce  the  amount  available  for  the  existing  project  to  $3,500, 
to  which  adding  the  $10,000  appropriated  by  act  of  August  11,  1888, 
leaves  a  balance  of  $19,500  yet  to  be  provided. 

July  1, 1887,  amount  available ^,000.00 

July  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18b7 $81.88 

July  1,  1888,  outstanding  liabilities.-..- 610.50 

July  1, 1888,  amount  covered  by  existing  contracts 1, 807. 62 

2,500.00 

July  1, 1888,  balance  available 3,500.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 13, 500. 00 

r  Amount  (estimated)  required  for  completion  of  existing;  project ID,  426. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    19, 500. 00 
]  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  12.) 

12.  Saint  Clair  Flats  Canal,  Michigan. — This  canal  was  projected  in 
1866,  with  a  view  to  obtaining  a  straight  channel  13  feet  deep  and  300 
feet  wide  across  Saint  Clair  Flats,  the  channel  being  bounded  on  eacli 
side  by  a  dike  7,221  feet  long,  or  an  aggregate  of  14,442  feet. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  driven  into  the 
original  bottom  of  the  shoal,  the  crib-pockets  being  filled  with  material 
dredged  from  the  channel.  To  maintain  a  channel  bank  a  single  row 
of  sheet-piling  was  driven  along  the  channel-face  of  the  cribs  previous 
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to  dredging.  The  lake-sides  of  the  dikes  were  protected  from  wave 
action  by  shorter  sheet>piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet  in 
all,  being  thus  limited  by  the  &Gt  that  the  sheet-piling,  intended  for  a 
depth  of  13  feet,  have  not  sufficient  penetration  to  admit  of  dredging  to 
16  feet  for  the  fall  width  of  300  feet.  Moreover,  the  single  row  of  sheet- 
pQing  is  insufficient  to  prevent  the  leakage  of  the  dike  material  through 
it  into  the  channel,  and  it  is  necessary  to  re-enforce  it  with  a  double  row, 
giving  them,  however,  sufficient  penetration  to  admit  of  subsequent 
dredging  to  a  depth  of  20  feet. 

The  entire  timber  superstructure  is  much  decayed,  and  should  be  re- 
newed as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the 
Annual  Beports  for  the  last  four  or  five  y^ars,  and  the  condition  be- 
comes worse  with  each  succeeding  year.  It  has  now  been  in  place  for 
ao  average  of  about  twenty  years. 

The  present  project  for  improving  the  canal  contemplates  driving  a 
double  row  of  sheet-piling  to  a  depth  of  26  feet  along  the  channel-face 
of  each  dike,  dredging  the  area  between  them  to  a  depth  of  20  feet,  con- 
tinuing the  channel  above  and  below  the  canal  to  the  same  depth  in 
river  and  lake,  and  rebuilding  the  wooden  superstructure. 

The  cost  of  the  work  indicated,  exclusive  of  dredging,  is  estimated  at 
$200,000,  an  Increase  of  nearly  33  per  cent,  upon  the  estimate  submitted 
in  1885.  This  increase  arises  from  the  continued  increase  in  the  price 
of  labor  and  materials,  especially  of  timber,  which  forms  so  large  a  por- 
tion of  the  latter.  It  is  probable  that,  for  the  reason  stated,  this  esti- 
mate will  have  to  be  increased  from  time  to  time,  depending  upon  the 
extent  of  the  delay. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $18,750  was 
appropriated  for  continuing  the  improvement.  This  has  been  expended 
in  the  construction  of  2,449  linear  feet  of  re-enforcing  sheet-piling.- 

July  1, 1887, amount  available tl8,553.94 

July  1,  1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 18,414.24 

July  1, 1888,  balance  avaUable 139.70 

Amountappropriatedby  act  of  August' 11, 1888 75,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 75, 139. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 181, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  .30, 1890  100, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  13.) 

13.  Operating  and  care  of  Saint  Clair  Flats  Canal^  Michigan, — The 
canal  is  in  immediate  charge  of  a  custodian,  who  also  acts  as  inspector 
whenever  any  work  is  in  progress. 

During  the  past  year  operations  were  limited  to  the  necessary  super- 
vision of  the  canal,  and  the  expenditures  to  the  custodian's  salary  of 
$1,500,  and  to  the  repairs  of  the  boat  belonging  to  the  work,  amount- 
ing to  $10,  or  an  aggregate  of  $1,510. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1889,  is  as  follows : 

Salary  of  custodian / f  1,500 

Current  repairs  and  contiuffencies,  which  can  neither  be  foreseen  nor  esti- 
mated for  in  detail,  to  include  a  fiiir  proportion  of  the  office  of  the  superin- 
tending engineer  at  Detroit 3,  COO 

Total J5,000 
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All  .of  which  is  provided  for  by  indefinite  appropriation  (section  4 
of  the  river  and  harbor  act  of  June  5, 1884). 

Amount  reqaired  for  fiscal  year  ending  Jane  30,  1889 $5,000.00 

Balance  remaining  **  in  hand"  from  allotment  of  preceding  year,  exclu- 
sive  of  outstanding  liabilities 391.93 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1 889 4, 608. 07 

A  balance  of  $4,500  remained  undrawn  from  the  allotment  for  the  fis- 
cal year  ending  June  30,  1888,  and  $7,000  for  the  fiscal  years  ending 
June  30, 1886  and  1887. 

(See  Appendix  J  J 14.) 

14.  Orosse  Point  Channel^  Michigan. — ^Within  the  last  two  or  three 
years  a  good  deal  of  trouble  has  occurred  to  vessels  because  of  insuffi- 
ciency of  water  in  the  channel  off  Grosse  Point,  Mich.,  at  the  lower 
end  of  Lake  Saint  Clair  (head  of  Detroit  Biver).  The  improvement  of 
this  channel  has  always  formed  a  part  of  the  project  for  the  ameh'ora- 
tion  of  the  general  navigation  of  the  Lakes,  and  now  that  the  use  of 
vessels  of  heavier  draught  has  become  so  common,  and  the  mishaps,  and 
consequent  expense  and  delay  to  which  they  are  almost  daily  subjected 
at  this  place  have  become  so  great  a  burden,  the  work  of  improvement 
should  be  no  longer  delayed. 

The  improvement  proposed  for  the  present  consists  in  dredging  the 
present  channel  sufficiently  to  give  a  depth  of  19^  feet  for  a  width  of 
800  feet.  This  was  submitted  to  Congress  in  Senate  Ex.  Doc.  No.  82, 
Fiftieth  Congress,  first  session.  The  amount  of  material  to  be  removed 
to  make  such  a  channel  is  about  2,515,000  cubic  yards,  and  the  cost  is 
estimated  at  $553,300,  and  an  estimate  of  $200,000  is  submitted  with 
which  to  begin  the  work. 

The  tonnage  passing  this  point  amounts  to  about  20,000,000  per  year. 

The  act  of  Augnst  IL  1888,  appropriated  $75,000  for  continuing  the 
improvement  of  Saint  Clair  Flats  Ship  Canal,  with  a  proviso  that  all 
or  any  portion  of  which  may  be  expended  in  dredging  Grosse  Point 
Channel. 

(Amount  ^estimated)  required  for  completion  of  proposed  project $*^3, 300. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yeareudiog  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  15.) 

15.  Detroit  Biver^  Michigan. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  determined  to  so  modify  the  i)roject  as  to  secure  a 
straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
sdmewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  width 
of  100  feet  from  the  western  (American)  side. 

From  the  beginning  of  the  fiscal  year  operations  were  energetically 
prosecuted  until  September  15, 1887,  when  they  were  suspended  because 
of  the  exhaustion  of  the  available  funds. 

The  progress  proposed  to  be  made  with  the  appropriation  of  August 
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6, 1886,  lias  been  fully  accomplished.  About  seven-twelfths  of  flie  ma- 
terial has  been  removed  from  the  additional  100  feet  in  width  required 
to  make  the  channel  400  feet  wide  according  to  the  project  of  1886. 

Jaly  1, 1887,  amount  available $S,<J91.*27 

July  1, 1888,  amount  expended  during  fiscal  year,  excluBive  of  liabilities 
outstanding  July  1, 1887 8,830.75 

July  1,1888,  balance  available.. 160.5^ 

Amountappropriatedbyaotof  August  11, 1888 130,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 130, 660. 52 

(See  Appendix  J  J  16.) 

16.  Rottge  Biver,  Michigan^  at  its  junction  with  Detroit  River  and  up 
the  river  a»far  m  the  bridge  of  Saint  Louis  and  WaAa^h  Railroad. — ^This 
is  a  new  work.  In  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  August  5,  1886,  a  preliminary  examination  and  survey 
were  made  of  Eouge  River,  and  the  report  thereon  is  printed  in  the  Re- 
port of  the  Chief  of  Engineers  for  1887  as  Appendix  K  K  21  (page 
2275). 

The  proposed  improvement  contemplates  the  forming  of  a  channel  16 
feet  deep  and  240  feet  wide  at  mouth  of  the  river  and  for  a  distance  of 
800  feet  above  and  then  decreasing  to  100  feet  in  width  to  the  bridge 
of  the  Saint  Louis  and  Wabash  Railroad,  at  an  estimated  cost  of 
$31,690.39. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $10,000  for 
the  work,  and  $10,000  may  be  profitably  expended  in  continuing  it  dur- 
ing the  fiscal  year  ending  June  30, 1890. 

Amonntappropriatedby  act  of  August  11,1886 $10,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 21 .  690. 39 

I  Amou  nt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 

IMPROVEMENT  OF  HARBORS    ON   LAKE  BRIE,  WEST  OF  ERIE,  PENN- 
SYLVANIA—IMPROVEMENT  OF  SANDUSKY  RIVER. 

Officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers. 

1.  Monroe  Harhor^  Michigan. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1836,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  pavigable  waters  of  the  Kiver 
Jiaisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
It  provided  for  cutting  a  canal  between  the  river  and  the  lake,  4,000  feet 
long  and  10  feet  wide,  through  Eiver  Raisin  Point,  and  protecting  the 
entrance  into  the  lake  by  parallel  piers,  the  object  being  to  aft'ord  a 
channel  of  entrance  of  navigable  width,  with  a  depth  of  10  feet.  Work 
was  commenced  in  1835  and  has  been  continued  from  time  to  time  since 
that  date. 

At  the  close  of  the  last  fiscal  year  there  was  a  fair  channel  with  a 
least  depth  of  8  feet,  up  to  a  pohit  below  Monroe  where  rock  bottom 
exists,  which  is  deemed  sufficient  for  the  present  commerce  of  the  port. 

During  the  month  of  July,  1887,  the  sum  of  $371.94  was  expended  in 
repairs  in  accordance  with  terms  of  the  appropriation,  being  the  balance 
of  funds  on  hand.  No  other  work  was  done  during  balance  of  the  fiscal 
year. 

The  total  amount  appropriated  for  this  harbor  has  been  $215,515.27. 

If  the  harbQr  is  to  be  kept  up  there  is  need  of  extensive  repairs  to 
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piers  and  canal  revetment,  in  order  to  prevent  their  ultimate  destrac- 
tion.    These  are  estimated  to  cost  $20,000. 

Amoant  appropriated  by  act  of  August  11,1888 |5|000.00 

!Ainonnt(e8timated)reqiiired  for  completion  of  existing  project  and  repairs  21, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  1.) 

2.  Toledo  Harbor^  Ohio. — The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  throagl^  Maamee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  adoption 
of  the  present  project,  which  provides  for  a  width  of  200  feet  at  bottom 
and  a  depth  of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep 
water  in  Lake  Erie. 

The  total  amount  appropriated  for  this  harbor  for  the  several  projects 
for  improving  the  natural  channel,  from  1866  to  close  of  fiscal  year  end- 
ing June  30, 1888,  is  $714,046.71,  all  of  which  has  been  exx>ended,  and 
has  resulted  in  obtaining  a  15^-foot  channel  where  before  there  was  a 
narrow,  intricate  channel  with  but  11  feet  depth. 

The  act  of  August  5, 1886,  appropriated  for  <'  continuing  the  improve- 
ment of  Maumee  Elver  by  a  straight  channel  along  such  line  as  may 
be  approved  by  the  Secretary  of  War,  $112,500;  and  the  balance  of 
the  $25,000  heretofore  appropriated  are  hereby  made  available  for  clear- 
ing the  old  channel.'^ 

The  balance  then  available  amounted  to  $9,632.61.  A  contract  was 
made  for  dredging  to  the  extent  of  available  funds  for  clearing  the  old 
channel.  This  was  completed  in  May,  1887,  only  45,307  cubic  yards 
were  removed.  This  quantity  did  not  restore  the  natural  channel'to  its 
condition  as  at  close  of  1885,  as  the  annual  fill  exceeds  50,000  cubic 
yards. 

The  estimated  cost  of  the  present  project  for  the  natural  channel  was 
$570,000,  of  which  amount  there  has  been  appropriated  $510,346.91. 
The  balance  of  $50,000  yet  required  will  not  complete  the  project  as 
originally  estimated,  owing  to  the  time  consumed  in  doing  the  work  for 
want  of  adequate  appropriation ;  the  annual  removal  of  tbe  deposits  of 
each  winter  and  spring  repeated  for  thirteen  years,  and  other  necessary 
expenses,  having  absorbed  at  least  $100,000  of  the  original  estimate.  It 
will  therefore  require  at  least  $100,000  to  complete  the  deepening  and 
widening  of  the  natural  channel  between  Toledo  and  16  feet  of  water 
in  Lake  Erie,  after  which  an  annual  expenditure  of  about  $20,000  will 
be  needed  to  maintain  the  dredged  channel  through  the  open  bay,  or 
until  the  straight  channel  improvement  is  completed. 

The  act  of  July  5, 1884,  appropriated  $25,000  to  commence  the  work 
of  making  a  straight  channel  for  the  Maumee  Biver  from  its  mouth  to 
Lake  Erie. 

The  sum  of  $15,367.39  was  expended  in  dredging  along  a  line  desig- 
nated by  this  act  of  Congress,  but  subsequently  abandoned. 

To  comply  with  the  requirements  of  the  act  of  August  5, 1886,  addi- 
tional examinations  became  necessary  to  determine  the  line  to  be  recom- 
mended for  approval  of  the  Secretary  of  War.  These  were  made  and 
the  report  of  the  officer  in  charge  thereon  was  referred  to  a  Board  of 
Engineer  Officers  for  consideration.  The  Board  adopted  a  line  different 
from  all  others  previously  selected,  which  was  approved  by  the  Secre- 
tary of  War,  April  27,  1887. 

A  project  for  the  expenditure  of  the  appropriation  of  1886,  in  accord^ 
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ance  with  this  report  of  the  Board  of  Engiueers,  was  adopted,  and  con- 
tracts were  made  for  dredging  about  750,000  cubic  yards  along  the  pro- 
jected straight  channel. 

Work  has  been  carried  on  under  these  contracts  during  the  fiscal  year. 
About  428,913  cubic  yards  of  material  have  been  excavated  and  re- 
moved from  along  a  section  of  the  line  of  proposed  straight  channel, 
but  the  small  amount  of  work  done,  as  compared  with  the  entire  project, 
is  of  no  avail. 

There  have  been  two  appropriations  for  straight  channel,  amounting 
to  $137,500,  of  which  $84,730.20,  including  outstanding  liabilities,  has 
been  expended  to  June  30,  1888  (on  two  lines),  and  $9,632.61  trans- 
ferred to  *^  old  channel." 

Straight  channel. 

July  1, 1887,  amount  available |109,178.65 

July  I,  1888.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  18fcl7 $49, 517. 89 

July  1,  188^,  outstanding  liabilities 16,237.87 

July  1,  1888,  amount  covered  by  existing  contracts 42, 400. 00 

108,155.76 

July  1,  1888,  balance  available 1,022.69 

Amount  appropriated  by  act  of  August  11, 1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 151, 02$.  89 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 262, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<      1890 250,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i,     harbor  acts  of  1866  and  1867. 

Old  channel. 

Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

C  Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

^See  Appendix  K  K  2.) 

3.  Port  Clinton  Harbor^  O^to.— In  1870  the  channel  at  the  entrance 
was  narrow  and  intricate,  with  a  depth  of  only  5  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  shore  of  the  Portage  liiver,  opposite  the  town,  967  feet 
into  the  lake,  and  two  pile-piers,  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a  view 
of  maintaining  a  depth  of  9  feet  between  them. 

The  act  of  August  5,  1886,  appropriated  $2,000  for  "repairs  of  exist- 
ing works,"  and  at  the  close  of  the  year  1887  had  been  expended  in 
making  the  most  urgent  of  tiie  repairs.  Considerable  repairs  are  still 
required  and  dredging  also  is  badly  needed. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the 
fiscal  year  ending  June  30, 1888,  has  been  $48,000,  all  of  which  has  been 
expended,  and  has  resulted  in  obtaining  a  depth  of  8  feet  from  the  lake 
to  the  town.    The  proposed  improvement  is  only  about  one-half  finished. 

July  1,  1887,  amount  available $1,960.66 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of -liabilities 
outstanding  July  1,  1887 1,960.66 

Amount  appropriated  by  act  of  August  11,  1888 5.000.00 
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i  Amount  (estimated)  required  for  completion  of  ezistinx  project $37, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  3.) 

4.  Sandusky  City  Harbor^  Ohio. — The  origiDal  depth  in  the  channel 
throagh  the  onter  bar  was  10  feet,  and  greatest  depth  in  the  bay  about 
12  feet. 

The  project  adopted  in  1880  provides  for  a  channel  through  the  outer 
bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
100  feet  wide,  the  whole  to  be  15  feet  deep. 

An  increased  depth  of  16  feet  at  low  water  in  the  old  channel  is  rec- 
ommended for  this  harbor  by  the  officer  in  charge,  on  account  of  the 
increased  size  of  vessels  navigating  the  lakes.  The  estimated  cost  of 
this  extra  depth  is  $61,000. 

A  project  for  '<  a  straight  channel"  for  this  harbor,  extending  from 
the  east  end  of  the  dock  channel  to  the  north  end  of  Cedar  Point,  has 
received  the  sanction  of  Congress.  This  will  materially  shorten  and 
improve  the  existing  entrance.  The  estimated  cost  is  $96,712,  an  in- 
crease of  only  $46,712  over  the  estimate  for  the  project  of  1880  as  re- 
vised to  give  16  feet  depth. 

Under  the  appropriation  of  August  5, 1886,  a  contract  was  made  for 
dredging  to  the  extent  of  the  available  funds.  Work  was  commenced 
in  November,  1886,  and  was  being  continued  at  the  close  of  the  fiscal 
year  with  but  little  progress  by  the  contractor^  17,036  cubic  yards  of 
material  were  removed  from  the  channel,  which  restored  it  to  a  condi- 
tion similar  to  that  at  clope  of  1887. 

An  annual  removal  of  at  least  10,000  cubic  yards  is  necessary  to 
maintain  the  unfinished  channel,  after  which  the  additional  dredging 
can  be  applied  toward  the  completion  of  the  channel  to  200  feet  in 
width  and  15  feet  in  depth. 

The  appropriation  asked  will  complete  the  pi*oject  of  1880,  but  not 
the  revised  project  for  increased  depth. 

At  the  close  of  the  fiscal  year  ended  June  30,  1888,  the  sum  of 
$263,715.47,  exclusive  of  outside  liabikties  and  existing  contracts,  had 
been  expended  on.this  harbor,  resulting  in  a  channel  through  the  outer 
bar  about  150  feet  wide,  having  a  depth  of  about  15  feet,  in  which  for 
a  width  of  50  feet  there  was  a  depth  of  16^  feet,  and  through  the  bay 
up  to  a  point  60  feet  from  the  line  of  docKS  a  width  of  150  feet  and 
depth  of  about  14}  feet. 

July  1,  18^,  amonnt  available $12,337.34 

Jnly  1, 1888,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 15,972.81 

Julyl,  1838,  outstanding  liabilities 2,565.40 

Jnly  1,  1888,  amount  covered  by  existing  contracts 3, 150. 00 

11,688.21 

Julyl,  1888,  balance  available 649.13 

Amountappropriatedby  act  of  August  11,1888 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 40, 649. 13 

SAmotint  (estimated)  required  for  completion  of  existing  project 67, 000. 00 
Amount  f»hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    45, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ISfiS  and  1867. 

(See  Appendix  K  K  4.) 

5.  Sandusky  River^  Ohio. — The  i)re8ent  project,  which  was  based  on  a 
survey  made  in  compliance  with  the  river  and  harbor  act  of  1880,  pro- 
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vides  for  opening  a  channel  100  feet  wide  and  9  feet  deep  between  the 
town  of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay,  at  an  esti- 
mated cost  of  $44,000. 

Darinfi:  the  years  1867  and  1872  the  sum  of  $30,000  was  expended  in 
opening  a  navigable  channel  with  a  depth  of  8  feet  from  Sandusky  Bay 
to  Fremont,  a  distance  of  17  miles.  Since  1872  the  cuts  then  made 
throagh  the  various  bars  have  filled  up. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $21,500 
had  been  appropriated  for  the  present  project,  of  which  amount 
$20,871.53  have  been  expended ;  and  there  was  at  the  close  of  the  season 
of  1883  a  good  channel,  with  least  depth  of  9  feet,  from  Fremont,  the 
head  of  navigation,  to  the  lake.  The  last  appropriation  for  this  river 
was  that  of  August  2, 1882. 

The  balance  on  hand,  viz,  $628.47,  was  too  small  to  attempt  any  fur- 
ther work  last  season. 

Up  to  the  present  date  $51,500  has  been  appropriated  for  this  river, 
of  which  sum  $50,871.53  has  been  expended. 

July  1,  1887,  amount  available $6-28.47 

July  1,  1888,  balance  available 628.47 


C  Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  5.) 

6.  Huron  Harbor,  Ohio. — At  the  close  of  the  fiscal  year  ending  June 
30, 1887,  there  was  a  good  channel  through  the  outer  bar  with  a  depth  of 
16^  feet,  and  between  the  piers  with  a  depth  of  from  16  to  17  feet.  The 
superstructure  of  both  piers,  except  where  repaired  in  1884  and  1886, 
was  in  a  decayed  condition  and  needed  immediate  rene\t-al. 

The  heavy  gales  of  the  springs  of  1885, 1886,  1887,  and  1888  did  con- 
siderable damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was 
made  at  the  inner  end  of  east  piiT  near  the  shore.  Extensive  and  im- 
mediate repairs  are  much  needed. 

Up  to  the  end  of  the  fiscal  year  the  sum  of  $117,273.71  has  been  ap- 
propriated for  this  harbor,  all  of  which  has  been  expended,  including 
the  last  appropriation,  that  of  August  5,  1886. 

A  good  channel,  with  least  depth  of  14  feet,  had  been  obtained,  until 
piers  became  dilapidated,  where  originally  there  was  a  sand  bar  dry  at 
low  water. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
$22,000;  $13,500  has  been  appropriated.  Repairs  in  addition  to  those 
contemplated  when  the  estimate  was  submitted  have  been  made  neces- 
sary by  the  storms  of  1884, 1885, 1886, 1887,  and  1888,  and  the  amount 
asked  for  to  completely  renew  the  piers  has  been  correspondingly  in- 
creased. 

Amount  appropriated  by  act  of  August  11,  1888 |6,000. 00 

Amount  (estimated)  required  for  completion  of  existing  project  and  re- 
pairs      12,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1690    1*2, 000. 00 
Submitted  in  compliance  with  requirementfl  of  sections  *2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

7.  Vermillion  Harbor,  Ohio. — Before  improvement  the  mouth  of  the 
Vermillion  River  was  closed  by  a  sand- bar,  upon  which  there  was  a 
depth  of  less  than  2  feet;  the  original  project  consisted  of  parallel  piers 
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ranning  oat  into  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
in  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
from  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent. 

The  act  of  August  5, 1886,  made  an  appropriation  of  $3,000  for  this 
harbor.  Only  partial  repairs  to  the  piers  could  be  made  with  the  small 
amount  of  funds  available,  which  repairs  were  made  during  the  fall  of 
1886. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  piers  were  in 
fair  condition;  the  depth  in  channel  was  about  the  same  as  at  close  of 
the  previous  fiscal  year.  The  amount  appropriated  to  close  of  fiscal 
year  ending  June  30, 1888,  has  been  $117,942.32,  all  of  which  sum  has 
been  expended. 

July  1,  1887,  amount  available $308.18 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 w 308.18 

Amount  appropriated  by  act  of  August  11,  1888 1,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  Black  Biver  Harbor^  Ohio. — ^The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers  200  feet  apart,  running 
out  to  a  depth  of  16  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1888,  there  had 
been  appropriated,  since  1826,  the  sum  of  $210,138.73,  all  of  which  has 
been  expended,  and  with  which  a  channel  with  least  depth  of  16  feet 
has  been  obtained  where  originally  there  was  but  3  feet  at  the  entrance. 

The  act  of  August  5, 1886,  appropriated  $10,000  for  this  harbor.  A 
contract  was  at  once  made  for  the  dredging  necessary  to  remove  a  shoal 
that  had  formed  beyond  the  piers,  and  the  16-foot  channel  was  restored 
by  the  end  of  September,  1886.  The  repair  of  piers  under  contract 
was  begun  in  November,  1886,  and  at  the  end  of  August,  1887,  were 
finished  and  appropriation  exhausted.  The  piers  need  considerable 
renewal  of  superstructure. 

Nothing  has  been  accomplished  towards  the  extension  of  the  piers, 
which  is  the  most  important  work  when  funds  sufficient  shall  be  avail- 
able. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  repairs,  and  the  renewal  and  the  pro- 
longing of  the  piers  will  cost  at  least  $12,000,  so  that  the  sum. of  $20,000 
is  still  needed  to  complete  the  existing  project. 

July  1, 1887,  amount  available (5,498.99 

July  1,  1888,  amount  expended  during  fiscal  yoar^  exclusive  of  liabilities 
outstanding  July  1,  1687 5,498.99 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

{Amonnt  (estimated)  recjuired  for  completion  of  existi  ng  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  X867. 

(See  Appendix  K  K  8.) 

9.  Boeky  Biver^  Ohio. — ^The  project  for  the  improvement  of  this  river 
was  adopted  in  1871,  the  object  being  to  afford  a  channel  of  entrance 
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100  feet  wide  and  from  6  to  12  feet  deep.  It  required  the  coiistruction 
of  a  pier  500  feet  long,  and  .a  large  amount  of  excavation. 

With  the  appropriations  of  1872, 1874,  and  1875,  amounting  to  $35,000, 
the  pier  as  projected  was  constructed,  but  only  a  small  amount  of  exca- 
vation was  done. 

By  the  act  of  June  14, 1880,  $4,000  was  appropriated  for  repairs,  and 
during  the  years  1880  and  1881  portions  of  this  amount  were  expended 
in  placing  the  piers  in  good  condition.  The  storms  of  1883  did  con- 
siderable damage,  and  it  was  repaired  during  the  dscal  year  ending 
June  30, 1884,  at  a  cost  of  $1,248.01.  At  the  close  of  that  season  the 
pier  was  in  lair  condition,  but  the  storms  of  the  springs  of  1884, 1885, 
1886,  18S7,  and  1888  have  again  damaged  it,  and  very  extensive  repairs 
are  now  needed.  As  the  act  of  August  5, 1880,  made  no  appropriation 
for  this  harbor,  and  the  balance  on  hand  is  too  small  to  attempt  any 
repairs,  there  will  be  no  work  practicable  until  further  appropriation, 
jkud  the  damaged  pier  will  be  still  further  impaired.  No  work  was  done 
nor  expenditure  of  any  sort  made  during  the  fiscal  year  ending  June 
30, 1888. 

July  1,  1887,  amoai\t  available $119.31 

July  1,  1888,  balance  available 119.31 

(See  Appendix  K  K  9.) 

10.  Cleveland  Harbor^  Ohio. — ^The  original  project  for  the  improve- 
ment of  the  mouth  of  Cuyahoga  Biver  was  adopted  in  1825,  and  has 
been  amended  from  time  to  time  to  gain  increased  depth.  It  consists 
of  parallel  piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet 
in  the  lake. 

When  operations  were  commenced  there  was  a  long,  low  sand  bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was  through 
a  narrow,  intricate  channel  with  a  depth  of  about  3  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  there  had  been 
expended  about  $369,500,  and  there  was,  as  a  result,  a  good,  wide  chan- 
nel at  the  entrance  of  the  harbor,  with  a  depth  of  from  14  to  18  feet 
between  the  lake  and  the  railroad  bridge  at  the  inner  end  of  the  piers,  ' 
with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier,  constructed  in  1882. 

Harbor  of  Refuge. — The  original  project  provided  for  on  outer  break- 
water, starting  from  the  lake  shore  about  700  feet  west  of  the  upper 
end  of  the  old  river-bed. 

The  west  breakwater  runs  out  about  due  north  a  distance  of  3,130 
feet  to  a  depth  of  28  feet,  and  thence  for  4,030  feet  it  runs  nearly  par- 
allel to  the  shore,  with  a  spur  100  feet  long  on  the  north  side  of  the 
lake  arm,  200  feet  from  its  eastern  end,  in  a  depth  of  from  28  to  30  feet. 
It  was  originally  proposed  to  protect  the  entrance  to  the  harbor  on  the 
east  side  by  extending  the  east  pier  at  the  mouth  of  the  river  1,400 
feet. 

An  amended  project  changed  this  plan  and  x)rovided  for  a  break- 
water on  the  east  side,  w^hich  begins  at  a  point  on  the  prolongation  of 
the  arm  of  the  west  breakwater  and  500  feet  from  it,  extends  eastward 
on  the  line  about  1,100  feet,  then  inclines  towards  the  shore  in  a  depth 
of  25  feet  of  water,  and  extends  2,400  feet,  having  an  entrance  1,200 
feet  wide  between  the  eastern  end  and  the  curve  of  14  feet  depth  of 
water,  or  about  2,200  feet  from  shore. 

The  latest  project  enlarges  the  east  breakwater  by  extending  the 
lake  arm  3,500  feet  to  the  east  before  change  of  direction  is  made,  and 
then  the  shore-arm  is  continued  2,000  feet  as  before,  but  ends  in  a  depth 
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of  2G  feet  of  water,  having  an  entrance  2,300  feet  wide  between  it  and 
I  he  curve  of  14  feet  depth  of  water.  For  full  report  of  this  change  of 
plan  see  House  Ex.  Doc.  No.  189,  Fiftieth  Congress,  first  session. 

For  the  expenditure  of  the  appropriation  of  August  5, 1886,  contracts 
were  made  for  the  construction  of  about  1,200  linear  feet  of  the  east 
breakwater.  Operations  were  commenced  in  October,  1886,  and  were 
continued,  when  weather  permitted,  until  end  of  this  fiscal  year.  By 
that  4ate  the  1,200  feet  of  east  breakwater  was  about  nine-tenths  finished, 
and  will  be  completed  to  the  extent  of  available  funds  by  July  30, 1888. 

The  amount  expended  during  the  fiscal  year  was  $151,824.07. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  a  total  of  about 
$942,014.25  had  been  expended  and  7,960  linear  feet  of  breakwater  had 
been  finished,  which  completes  the  west  breakwater,  and  over  800  linear 
feet  of  the  east  breakwater,  leaving  to  be  built  to  complete  the  harbor 
of  refuge  about  4,700  linear  feet  of  east  breakwater. 

The  total  amount  appropriated  for  the  harbor  of  refuge  to  July  1, 
1888,  is  $993,750,  of  which  sum  $077,514.25,  exclusive  of  outstanding 
liabilities,  has  been  expended,  less  about  $35,500  applied  to  repairs  to 
piers,  dredging,  etc.,  for  Cleveland  Harbor  proper. 

July  1,  1887,  amount  available...* 1165,922.98 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  • 

liabilities  outstanding  July  1, 1887 $149,687.^ 

July  1,  1888,  outstanding  liabilities 10,518.26 

July  1 ,  1888,  amount  covered  by  existing  contracts 5, 717. 49 

165.922.98 

Amountappropriatedby  act  of  August  11,  1888 100,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 519, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  10.) 

11.  Fairport  Harbor^  Ohio. — The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers.  200  feet  apart,  running  into  the 
lake.  It  was  adopted  in  1825,  and  has  oeen  modified  by  prolonging  the 
piers  fron>  time  to  time  so  as  to  give  increased  depth,  the  object  now 
being  to  afibrcl  a  channel  of  navigable  width  and  not  less  than  16  feet 
in  depth. 

When  the  work  of  improvement  was  commenced  in  1826  the  mouth 
of  the  river  was  closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard 
and  dry  that  teams  could  be  driven  across. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  there  was  a  good 
channel  between  the  piers  with  a  least  depth  of  16  feefc  at  low  water, 
and  in  the  lake  beyond  end  of  piers  a  least  depth  of  15 J  feet  at  ordi- 
nary level  of  the  lake. 

Contracts  were  made  and  work  completed  for  necessary  repairs  to 
piers  and  for  the  extension  of  the  east  pier  200  linear  feet. 

During  the  fiscal  year  ending  June  30, 1888,  an  agreement  was  also 
made  in  the  spring  of  1888  for  a  small  amount  of  dredging  in  the 
channel,  and  by  June  6, 1888,  it  was  restored  to  its  required  depth,  but 
not  to  full  depth. 

Extensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 
of  iron  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 
Pittsburgh  capitalists.  These  improvements  were  continued  during  the 
fall  of  1887,  and  it  is  expected  that  they  will  be  further  extended  and 
the  business- of  this  harbor  thereby  still  further  increased. 
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Jii^y  1,-1887,  amount  available , |I5, 040.41 

July  1,  18H8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1807 15,040.41 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

r  A.monnt  (estimated)  required  for  completion  of  oxistiujj  project 21, 250. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    21,  .300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  11.) 

12.  Astabula  Harbor^  Ohio. — The  original  project  for  the  improvement 
of  this  harbor  was  adopted  in  1826.  Bock  bottom  was  then  found  at  9 
feet  below  the  surface,  and  there  was  a  depth  of  only  2  feet  of  water  on 
the  bar  at  the  entrance. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  16 
feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both  piers 
and  rebuilding  with  new  material,  at  the  same  time  straightening  the 
line  of  the  west  pier  so  as  to  aflFord  a  uniform  width  of  160  feet  in  chan- 
nel. 

At  the  close  of  the  year  1886  there  was^a  good  wide  channel,  15 J  to 
16  feet  deep,  from  the  lake  into  the  harbor. 

•  During  the  year  ending  December  31, 1887,  the  previous  condition  of 
the  channel  was  restored  by  the  removal  of  2,954  cubic  yards  of  soft 
material  by  contract. 

As  the  excavation  of  the  rock  from  the  bar  in  lake  and  from  the  chan- 
nel between  the  piers  was  the  next  step  in  the  approved  project,  a  con- 
tract was  made  for  this  excavation  to  the  extent  of  available  funds,  and 
the  work  required  under  the  contract  was  completed  by  end  of  Septem- 
ber, 1887.  The  channel  through  the  outer  bar  was  excavated  to  18  feet 
depth  and  full  width.  The  channel  Vjetween  the  piers  was  excavated 
to  17  feet  depth  and  of  such  width  as  the  available  funds  permitted, 
viz,  50  feet,  all  in  rock  bottom. 

There  has  been  ai)propriated  for  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1888,  a  total  of  $402,401.21,  all  of  which  has 
been  expended. 

July  1,  1887,  amount  available |19,057.58 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 19,057.58 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

{Amount  (estimated )  required  for  completion  of  existing?  project 25, 250. 00 
Amount  tbatcan  be  protitably  expended  in  fiscal  year  ending  June  30, 1890    25, 300.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  12.) 

13.  Conneaut  Harbor^  Ohio. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1820.  The  design  was  to  afford  a 
depth  of  12  feet  of  water  through  the  bar  at  the  mouth  of  Conneaut 
Oreek,  which  bar  was  dry  at  low  water  when  work  was  commenced. 

The  improvements  have  been  prosecuted  at  this  harbor  with  more  or 
less  interruption  and  suspension.  The  best  channel  ever  obtained  was 
11  feet,  and  the  more  usual  depth  has  been  8  or  9  feet.  At  present  the 
mouth  of  harbor  is  closed  by  a  sand-bar,  dry  at  low  water.  The  piers 
are  entirely  destroyed,  with  breaches,  through  which  the  stream  finds 
an  exit  to  the  east. 

Up  to  the  close  of  the  present  fiscal  year  the  sum  of  $112,629.39  has 
been  appropriated  for  this  harbor,  all  of  which  sum  has  been  expended. 
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The  present  project  for  this  iinproveineut  coutemplates  rebaildiDg  the 
east  pier  and  renewing  the  superstructure  of  the  west  pier,  at  an  esti- 
mated cost  of  $35,000. 

The  last  appropriation  for  this  harbor  was  that  of  June  14,  1880. 

I  Anionnt  (estimated)  required  for  completion  of  existing  project |35,090. 00 

<  Submitted  in  compliance  with  reqairements  ^f  sections  2  of  river  and 
(      harbor  acU  of  1866  and  1867. 

(See  Appendix  K  K  13.) 

IMPROVEMENT  OF  ERIE  HABBOR,  PENNSYLVANIA,  AND  DUNKIRK, 
BUFFALO,  WILSON,  OLCOTT,  OAK  ORCHARD,  AND  TONAWANDA  HAR- 
BORS,  AND  NIAGARA  RIVER,  NEW  YORK. 

Oflftcer  in  charge,  Captain  Frederick  A.  Mahan,  Corps  of  Engineers. 

1.  Urie  Harbor^  Pennsylvania, — The  original  survey  of  this  harbor 
was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  0  feet.  In  1823  d,  plan  for  the  improvement  was 
adopted,  and* constitutes  the  present  work  at  the  entrance  to  the  har- 
bor, excepting  some  changes  which  have  been  required  either  on  ac- 
count of  the  age  of  the  structures  already  built  or  other  causes. 

The  piers  have  been  extended  from  time  to  time  and  are  now  in  good 
condition. 

Ihe  present  project  contemplated  the  extension  of  the  piers  to  the 
16-foot  curve  in  the  lake,  and  the  maintenance  of  a  channel  of  naviga- 
ble width  and  IG  feet  in  depth  from  the  harbor  inside  to  the  lake  out- 
side. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and 
suspension  (no  work  was  done  from  1838  to  1812,  from  1846  to  1853, 
and  from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  harbor 
and  its  channel  entrance.  The  work  during  the  fiscal  year  consisted  of 
the  repairs  to  the  piers  and  breakwaters,  and  of  a  survey  of  the  penin- 
sula to  determine  changes  in  the  shoreline  and  the  direction  of  the 
currents  along  the  outside  of  the  peninsula.  The  channel  is  now  avail- 
able to  its  full  width  for  vessels  drawing  16  feet  of  water. 

To  carry  out  the  recommendations  of  the  Board  of  Engineer  Officers 
ot  June  14, 1882,  $10,000  of  the  amount  available  for  the  harbor  are  set 
aside  to  provide  for  the  prompt  construction  of  a  dike  at  the  neck  of 
the  peninsula  in  case  of  necessity. 

The  total  amount  appropriated  for  this  harbor  to  June  30,  1888,  is 
$768,807.23,  ot  which  $695,983.01  have  been  expended,  including  out- 
standing liabilities. 

July  1,  1887,  amount  available |80,351.78 

Araouut  depoHited  to  balance  accoant .04 

80,351.82 
July  1,  1888,  amount  expendect  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 |6,937.28 

July  I,  1888,  outstanding  liabilities 530.32 

7.467.00 

•Inly  1,  18=8,  balance  available 72,884.22 

Amount  appropriated  by  act  of  August  11,  1888 2:^,000.00 

AiDoant  available  for  fiscal  year  ending  June  30,  1889 95, 884. 22 

r  Amount  (estimated)  required  for  completion  of  existing  project 24,000.00  ' 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30^1890    24, 000. 00 
)  Submitted  in  compliance  with  requirements  o^  sections  2  of  river  and 
I    harbor  acts  of  1866  and  18G7. 

(See  Appendix  L  L  1.) 


Digitized  by  VjOOQIC 


278    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.' 

2.  Preservation  and  protection  of  the  Peninsula  of  Presque  IsU^  Erie 
Harbor^  Pennsylvania, — This  is  a  new  work.  In  a  rex)ort  upon  the  ex- 
amination of  Erie  Harbor  made  in  1885  it  was  recommended  that  the 
neck  of  the  peninsula  be  protected  by  a  breakwater,  and  that  the  move- 
oient  of  sand  around  the  eastern  end  of  the  peninsula,  which  threatens 
to  close  the  harbor  entrance,  be  arrested  by  the  construction  of  jetties 
perpendicular  to  the  shore  of  the  i>eninsula,  at  an  estimated  coat  of 
$173,044.60. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $60,000 
for  the  work,  and  a  further  sum  of  $60,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  Augast  11,  1888 |G0,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 113, 044.  fiO 

i  Amount  that  can  be  profitably  expended  i  n  fiscal  year  endin  g  J  une  30, 1890    60, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  i  of  river  and 
L     harbor  acts  of  1866  and  1867. 

3.  Bunkirlc  Harbor^  New  York. — A  project  fbr  the  ihiprovement  of 
this  harbor  was  adopted  in  1870,  the  object  beiug  to  form  an  artificial 
harbor  b}*  constructing  a  breakwater  2,860  feet  long  and  nearly  parallel 
with  the  shore,  and  by  excavating  a  channel  so  as  toafford  a  depth  of 
13  feet  into  this  harbor. 

The  breakwater  construction  has  been  carried  Out  in  part,  1,341  feet 
having  been  completed  at  a  cost  of  $98,000.  The  excavated  channel  is 
quite  narrow,  and  presents  ragged  edges  of  unblasted  rock  jutting  out 
from  either  side.  As  it  is  exposed  to  winds  and  waves  from  any 
direction  from  northwest  to  northeast,  it  is  somewhat  dangerous  at 
times  for  vessels  trying  to  come  in. 

During  the  fall  and  winter  of  1886-'87  the  west  breakwater  was  badly 
damaged,  a  breach  300  feet  long  having  been  made  in  it.  The  super- 
structure was  carried  away,  as  well  as  much  of  the  foundation  cribs. 
The  east  breakwater  was  also  much  injured. 

Work  during  the  fiscal  year  consisted  in  trying  to  close  the  breach 
in  the  west  breakwater.  Nine  cribs  were  put  down.  Of  these  six  were 
entirely  carried  away  by  the  gales  of  October  3  and  4  and  October  23 
and  24, 1887.  Three  of  the  cribs  remained,  and  on  them  the  super- 
structure was  laid  and  completed.  A  few  minor  but  urgent  repairs 
were  made  to  the  east  breakwater. 

This  last-named  work  is  in  such  bad  condition  that  any  attempt  at 
small  repairs  is  a  waste  of  money.  It  needs  to  be  entirely  rebuilt.  This 
should  be  done  so  soon  as  possible. 

Up  to  June  30,  1888,  there  had  been  appropriated  for  this  harbor  a 
total  sum  of  $479,079.38,  of  which  $477,489.10  have  been  spent. 

July  1, 1887,  amount  available $8,299.23 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6.709.01 

July  1,1888,  balance  available 1,590.22 

Amount  appropriated  by  act  of  August  11,1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 590. 22 

(Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1837. 

(See  Appendix  L  L  2.) 
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4.  Buffalo  SarbOTj  New  TorJc. — The  original  project  for  the  improve- 
ment  of  this  harbor  was  adopted  iu  1826,  the  date  of  the  first  appro- 
priation, and,  as  modified  at  various  times,  provided  for. the  construc- 
tion of  piers  on  the  north  and  south  sides  of  Buffalo  Creek,  a  masonry 
sea-wall  running  ^outh  from  the  inshore  end  of  the  south  pier,  and  a 
breakwater  less  than  half  a  mile  in  front  of  the  Buffalo  light- house,  its 
long  arm  being  nearly  parallel  with  th^  shore. 

The  present  project  was  adopted  in  1874,  and  provides  for  the  con- 
struction of  a  breakwater  of  crib- work  7,600  feet  long,  running  parallel 
with  the  shore,  and  a  shore-arm  of  piles  and  crib- work  4,100  feet  long, 
running  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  about  150  feet  between  them. 

A  length  of  1,460  feet  north  of  the  north  timber  parapet  of  the  break- 
water is  in  a  very  dilapidated  condition  and  should  be  rebuilt  at  once. 
It  was  badly  wrecked  by  a  severe  gale  on  October  14, 1886.  Another 
section  about  1,500  feet  long,  south  of  the  north  timber  parapet,  is  be- 
coming very  rotten  and  can  not  hold  together  much  longer.  It  should 
be  replaced  with  masonry. 

During  the  past  year  a  length  of  250  feet  of  the  superstructure,  be- 
ginning from  the  north  end  of  the  breakwater,  was  rebuilt  with  natural- 
cement  concrete  faced  with  Portland-cement  concrete,  and  an  additional 
length  of  200  feet  was  partly  rebuilt  with  concrete  faced  with  stone. 
Both  new  parts  have  stood  well.  The  ice  during  the  winter  was  excep- 
tionally heavy,  but  no  damage  was  done  to  the  new  superstructure. 

Very  extensive  minor  repairs  were  made  to  the  timber  portion  of  the 
work,  which  was  badly  damaged  by  the  ice  of  the  winter  of  1886-'87, 
by  the  gales  of  October  3  and  4  and  23  and  24, 1887. 

Slight  repairs  were  made  to  the  south  pier. 

The  works  are  all  in  good  condition  except  the  breakwater,  much  of 
which  is  in  as  bad  shape  as  it  well  can  be. 

The  total  amount  appropriated  and  allotted  for  this  harbor  up  to 
June  30, 1888,  was  $1,966,480.41,  of  which  the  sum  of  $1,959,920.73,  in- 
clusive of  outstanding  liabilities,  has  been  expended,  resulting  in  the 
construction  of  the  north  and  south  piers,  the  sea- wall,  870  linear  feet 
of  pile-pier,  and  6,355  feet  of  main  breakwater. 

July  1,1887,  amount  avaUabl6 $96,%0.76 

Amount  refunded  by  oontractors  on  account  of  overpayment 325. 28 

87,286.04 
July  1, 1888,  amount  expended  during  fiscal  year,  exduBive  of 

liabilitiesoutetanding  July  1,1887 $79,230.47 

July  1, 1888,  outstanding  liabUities 1,495.89 

80,726.36 

July  1,1888,  balance  available 6,559.68 

Amount  appropriated  by  act  of  August  11,  1888 225,000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 231, 559. 68 

(Amount  (estimated)  required  for  completion  of  existing  project 892, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  3.) 

6.  TonaioaTida  Harbor  and  Niagara  Bivcr,  New  YorJc^  etc. — This  is  a 
new  work.  To  comply  with  the  requirements  of  the  river  and  harbor 
act  of  Angust  5,  1886,  a  preliminary  examination  and  survey  were  made 
of  the  harbor  and  river  referred  to,  and  the  report  thereon  was  trans- 
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mitted  to  Congress  January  13, 1888,  and  printed  as  House  Ex.  Doc. 
No.  83,  Fiftieth  Congress,  first  session. 

The  improvement  proposed  is  the  construction  of  a  channel  for  ves- 
sels drawing  16  feet  between  the  points  above  indicated,  involvingchan  • 
nels  at  Horse  Shoe  Beef,  at  head  of  Strawberry  Island,  and  river  front  at 
Tonawanda,  etc.,  at  a  total  estimated  cost  of  $593,538. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $100,000 
for.  the  work,  and  a  further  sum  of  $100,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amoant  appropriated  by  act  of  Angast  11,  1888 $100,000.00 

•  — 

{Amount  (estimated)  required  for  completion  of  exietinff  project 493, 538. 00 
Amount  that  can  beprofitably  expended  in  fiscal  yearending  Jui^eSO,  1890  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

6.  Wilson  Harbor  J  New  York. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex- 
tension of  parallel  piers  from  the  mouth  of  Twelve-Mile  Creek  to  the 
12foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  chan- 
nel between  the  piers.  Themouth  of  the  creek  was  originally  obstructed 
by  a  bar  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  States  the 
piers  had  been  carried  about  400  feet  into  the  lake  by  private  enter- 
prise. 

During  the  past  year  the  piers  were  thoroughly  repaired.  They  are 
now  in  good  order. 

The  amount  appropriated  to  June  30,  1888,  is  $60,000,  of  which 
$56,799.40,  including  outstanding  liabilities,  have  been  expended,  with 
the  result  of  extending  the  piers  to  the  8-fpot  curve  in  the  lake. 

July  1,  1887,  amount  available f8,283.ai 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $702.19 

July  1, 1888,  outstanding  liabilities 481.10 

July  1 ,  1888,  amount  covered  by  existing  contracts 3, 900. 00 

5,083.29 

July  1,  1888,  balance  available 3, 200.  .54 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 8, 200. 54 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  tbatcan  be  profitably  expendedinfiscalyearendinKJune30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  5.) 

7.  Oloott  Harbor^  Hew  York. — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep  water  in 
Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek  by  the  exten- 
sion of  two  parallel  piers  from  the  mouth  of  the  cree^  to  the  11-foot 
curve  in  the  lake,  with  the  addition  of  a  dredged  channel  between  the 
piers.  The  project  was  modified  in  1874  and  in  1881  to  provide  for  the 
removal  of  rock  found  to  exist  in  the  channel  between  the  piers  and  for 
additional  pier  extension.  The  natnral  channel  between  the  mouth  of 
the  creek  and  the  lake  was  obstructed  by  a  bar  upon  which  there  was 
a  depth  of  about  li  feet. 
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During  the  past  year  368  feet  of  the  west  pier  and  371  feet  of  the 
east  pier  were  rebuilt  from  below  the  water-line  up.  iftinor  repairs 
were  also  made.    They  are  both  in  good  condition. 

Up  to  June  30, 1888,  the  sum  of  $128,000  had  been  appropriated  for 
this  harbor,  of  which  $125,207.66  had  been  spent  in  the  extension  of 
the  piers  to  the  9-foot  curve  in  the  lake  and  the  formation  between  the 
piers  of  a  channel  of  navigable  width  and  about  7^  feet  deep  at  low 
water. 

July  1, 1887^  amoQnt  available $5,086.30 

Amount  refunded  by  contractor  on  account  ot  extra  cost  of  timber  pur 
chased  in  open  market ' 30:3.28 

5,:J89.58 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities) 
outstanding  July  1, 1887 2,5^.24 

July  1, 1888,  balance  available i      2,792.:i4 

Amountappropriatedby  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 792. 34 

r  Amount  (estunated)  required  for  completion  of  existing  project 25, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    10, 000. 00 
]  Submitted  in  compliance  v^ith  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

8.  OaJc  Orchard  Harbor ^  New  Torh. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water approaching  to  within  200  feet  of  each  other,  aud  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  the  removal  of  rock,  and  to  adjust  the  harbor,  to  the  in- 
creased demand  of  commerce.  The  present  project  was  adopted  in 
1881,  the  object  being  to  extend  the  piers  to  the  12-foot  curve  in  the 
lake  with  the  formation  of  a  channel  of  navigable  width  and  12  feet 
deep  at  low  water  between  the  piers.  The  natural  entrance  into  Oak 
Orchard  Greek  was  narrow,  with  a  depth  of  from  2  to  4  feet. 

During  the  past  year  the  whole  of  the  east  pier  was  rebuilt  from 
below  the  water-line.    Both  piers  are  in  good  condition. 

The  total  amount  appropriated  for  the  harbor  up  to  June  30, 1888,  is 
$194,000,  of  which  there  has  been  spent  $192,632.40,  resulting  in  ex- 
tending the  piers  to  the  12-foot  curve  in  the  lake  and  securing  a  chan- 
nel of  navigable  width  and  12  feet  deep  at  low  water. 

July  1,  1887,  amount  available $3,213.23 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1867 1,845.63 

July  1,  1888,  balance  available 1,367.60 

Amount  appropriated  by  act  of  August  11,  1888 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7, 367. 60 

f  Amount  (estimated)  required  for  completion  of  existing  project 86, 000. 00 

j  Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     hniliOT  acts  of  1866  and  1867. 

(See  Appendix  L  L  7.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  6, 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  tbe  localities  were  worthy  of  improvement.  Captain  Mahan  was 
charged  with  and  completed  the  survey  of  Tonawanda  Harbor  and 
Niagara  River^  New  Yorh^  between  Black  Rock  and  Tonawanda,  with  a 
vietc  to  a  lO-foot  cliannel^  the  results  of  which  were  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  83,  Fiftieth  Congress,  first 
session.    (See  also  Appendix  L  L  8.) 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  BAST  OF  OAK 
ORCHARD,  NEW  YORK. 

OflScer  in  charge,  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers. 

1 .  Charlotte  Harbor^  New  York. — The  original  project  for  the  improve- 
ment of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
waters  in  the  Genesee  Eiver  with  the  deep  water  in  the  lake  by  parallel 
piers  about  480  feet  apart. 

The  present  project,  adopted  in  1881,  is  for  the  extension  of  the  piers 
to  the  L5-foot  curve  in  the  lake,  with  the  formation  by  dredging  of  a 
channel  between  them  of  a  navigable  width  and  15  feet  in  depth  at  low 
water. 

The  natural  channel  over  the  bar  was  tortuous,  and  in  calm  weather 
would  admit,  at  ordinary  stage  of  the  lake,  vessels  drawing  8  feet. 

The  total  amount  expended  from  1 828  to  June  30, 1888,  is  $394,303.25. 
The  amount  exi)ended  from  the  adoption  of  the  present  project  in  1881 
to  June  30,  1888,  is  $76,224.85. 

The  total  expenditure  has  resulted  in  extending  the  piers  to  the  13- 
foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  naviga- 
ble width,  and  of.  not  less  than  12  feet  in  depth  at  low  water. 

During  the  year  1,400  feet  of  superstructure  have  been  rebuilt  and 
153  sunken  piles  removed. 

July  1,1887,  amount  available 120,739.38 

July  1,  1888,  anion Dt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $15,084.53 

July  1,  1888,  outstanding  liabilities 901.70 

15,986.23 

July  1, 1888,  balance  available 4,753.15 

Amount  appropriated  by  act  of  August  11, 188B 45,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 49, 753. 15 

!  Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  th»t  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  28, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

See  Appendix  M  M 1.) 

2.  Great  Sodua  Harbor  y  New  York. — ^The  earliest  project  for  the  improve- 
ment of  this  harbor,  adopted  in  1828,  proposed  tbe  construction  of  two 
breakwaters  from  tbe  east  and  west  shores,  approaching  to  within  500 
feet  of  each  other,  and  connecting  at  this  opening  with  parallel  piers 
extending  into  the  lake.  Subsequent  modifications  were  extensions  of 
the  original  project,  to  adjust  it  to  the  increaBed  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
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tho  piers  to  the  15foot  carve  in  the  lake  and  dredging  a  channel  be- 
tween the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

The  total  amount  expended  from  1829  to  June  30, 1888,  is  $408,5^7.25, 
including  outstanding  liabilities.  The  amount  expended  from  the  adop- 
tion of  the  present  project  in  1881  to  June  30, 1888,  is  $51,027.13.  The 
total  expenditure  has  resulted  in  the  extension  of  the  west  pier  to  the 
14-foot  curve  in  the  Jake,  and  of  the  east  to  the  9-foot,  with  a  channel 
of  navigable  width  and  10  feet  deep  at  low  water  between  them. 

The  operations  of  the  past  fiscal  year  have  been  renewal  of  super- 
structure on  926  feet  of  east  breakwater,  sheet-piling  along  250  feet  of 
west  pier,  and  a  temporary  improvement  of  the  channel  by  pump- 
dredging. 

July  1. 1887,  amount  available $14,262.33 

July  1,  1888,  amoant  expended  daring  flfloal  year,  exclasive  of 

liabilities  ontstanding  Joly  1,  1887 19,181.85 

July  1, 1888,  outstanding  liabUities .60 

9,182.45 

July  1, 1883,  balance  available 5,079.as 

Amount  appropriated  by  act  of  August  11, 1888 24,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 079. 88 

(Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 
Amount  that  can  beproQtably  expendedin  fiscal  vear  ending  June  30, 1890    24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

3.  Little  8oduB  Harbor y  New  Yorlc. — ^The earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1829,  and  has  since  been  variously 
modified.  The  first  appropriation  was  made  in  1852.  The  early  proj- 
ect proposed  the  partial  closing  of  the  opening  between  the  bay  and 
the  lake  by  lateral  dikes  connected  with  two  parallel  piers  extending 
into  the  lake. 

The  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
adopted  in  1881,  and  is  designed  to  aftbrd  a  channel  of  navigable  width 
of  not  less  than  15  feet  depth  at  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1888,  is  $274,964.24,  including  outstanding  liabilities. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1888,  is  $40,522.47.  The  total  expenditure  has  resulted  in 
the  extension  of  the  piers  to  the  12-foot  curve  in  the  lake,  securing  a 
channel  between  the  piers  of  navigable  width  and  12  feet  in  depth  at 
extreme  low  water. 

The  operations  of  the  past  fiscal  year  have  been  the  building  of  200 
feet  of  fascine  and  stake  revetment  in  front  of  west  breakwater,  re- 
newal of  superstructure  on  512  feet  of  east  pier,  and  minor  repairs. 

July  1,  1887,  amount  available $14,193,08 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 7,165.55 

July  1,1888,  balance  available 7,027.53 

Amount  appropriated  by  act  of  August  11,  1888 16,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 23, 027. 53 
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{Amount  (estimated)  reqaired  for  completion  of  existing  project ^17, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  4.) 

4.  Oswego  Harbor^  Neio  York. — ^The  earliest  prqject  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  river  by  extending  jetties  from  the  shore 
into  the  lake,  joining  the  outer  ends  by  a  breakwater,  bat  leaving  an 
opening  through  which  to  enter  the  harbor. 

The  project  was  completed  in  1869,  and  forms  the  present  inner  harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 5,800  feet  in  leugtb,  parallel  to  the  old  west  breakwater,  and 
1,100  feet  in  advance  of  it.  The  estimated  cost  was  $1,161,682.  It 
was  subsequently  modified  by  the  proposed  construction  of  an  east 
breakwater,  2,700  feet  in  length,  the  reduction  of  350  feet  of  the  open- 
ing between  the  east  end  of  the  west  breakwater  and  the  north  end  of 
the  light  house  pier,  the  construction  of  spars  along  the  face  of  the 
outer  west  breakwater  to  reduce  the  effect  of  accumulated  seas,  and  for 
deepening  by  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego 
Biver. 

The  object  of  these  improvements  was  to  give  protection  to  the  city 
docks  and  wharves,  and  to  the  commerce  of  the  harbor  and  lake  a  depth 
suitable  for  the  heaviest  draught  vessels  on  the  lakes. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  dif- 
ficult of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1826  to  June  30, 1888,  is  $1,607,854.63,  inclading  outstanding  liabili- 
ties. The  amount  expended  from  the  adoption  of  the  present  project 
in  1870  to  June  30,  1888,  is  $1,134,521.90. 

The  total  expenditure  has  resulted  in  the  completion  of  the  origi- 
nally projected  harbor,  tbe  completion  of  the  west  breakwater,  with  the 
reduction  of  350  feet  of  the  opening  between  the  east  end  of  west  break- 
water and  the  north  end  of  the  lighthouse  pier,  the  construction  of  213 
linear  feet  of  tbe  east  breakwater,  the  completion  of  one  spur-crib,  and 
the  deepening  of  the  river  mouth  to  a  depth  of  15  feet  at  low  water, 
securing  full  protection  to  the  docks  and  wharves  west  of  the  river 
mouth,  and  channels  of  entrance  16  feet  deep  and  350  feet  wide  each 
to  the  inner  and  outer  harbors  and  15  feet  deep  at  low  water. 

Early  in  December,  1884,  a  severe  northwest  storm  caused  a  breach 
in  the  west  breakwater  145  feet  in  width,  and  necessitating  repairs  for 
a  length  of  100  feet  each  side  of  the  breach.  This  portion  of  the  break- 
water has  been  repeatedly  breached.  To  remove  and  rebuild  the  old 
work  the  officer  in  charge  estimates  woald  cost  $80,000. 

The  operations  of  the  past  fiscal  year  have  been  renewal  of  super- 
structure on  846.3  feet  of  oater  west  breakwater  and  minor  repairs. 

Jnly  1,  1887.  amount  avaiUbla  I  gor«pf«  j^p-;-^^^^^^^^ 

162,737.78 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclnaive  of 

liabUities  outstanding  July  1,  1887 34.110.72 

July  1, 1888,  outstanding  liabilities 989.02 

35,099.74 

Jnly  1, 1888^  balance  available 27,638.04 

Amount  appropriated  by  act  of  Angnst  11, 1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 127, 638. 04 
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{Amount  (estimated)  reqaired  for  completion  of  existing  project |60, 000. 00 
Amoant  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30^890    60, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1887.        ' 

(See  Appeudix  M  M  5.) 

5.  Sacketfs  Harbor,  New  York. — ^The  project  for  tlie  improvement  of 
tbis  harbor  was  adopted  in  1881,  and  proposed  tbe  deepening  of  the 
harbor  over  an  area  of  about  15  acres  to  a  depth  of  12  feet  at  iow  water. 
The  depth  previously  existing  was  less  than  8  feet  over  a  largo  part  of 
its  area. 

In  1826  and  1828  the  sum  of  $6,000  was  expended  in  clearing  and 
deepening  the  harbor. 

The  total  amount  expended  from  1826  to  June  30, 1888,  is  $12,752.15. 
The  amount  expended  from  the  adoption  of  the  present  project  to  June 
30, 1888,  is  $6,752.15,  and  has  resulted  in  the  removal  of  24,010  cubic 
yards  of  sand,  mud,  and  gravel.  With  the  completion  of  that  work 
the  harbor  had  a  depth  of  12  feet  at  low  water  over  about  0  acres  of  its 
area,  except  in  a  small  part  where  the  presence  of  rock  in  place  limited 
the  depth  to  a  little  less  than  12  feet. 

Ko  work  done  during  the  year. 

July  1, 1887,  amoant  available 172.11 

July  1, 1888,  amoant  expended  during  fiscal  year,  exclosive  of  liabilities  9 

outstanding  July  1,  18c37 11. 'J7 

July  1, 1883,  balance  available CO.  14 

Amoant  {appropriated  by  act  of  August,  11,  138S 2, 000. 00 

Amoant  available  for  fiscal  year  ending  Jane  30,^889 2, 060. 14 

{Amount  (estimated)  required  for  completion  of  existing  project 13»  000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1890      5, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  0.) 

IMPROVEMBN^r  OF  OGDBNSBUEGH  HABBOB  ON  THE  BIYEB  SAINT  LAW- 
BENGE,  OP  HABBOBS  ON  LAKE  CHAMPLAIN,  AND  OF  GBASS  AND  TI- 
CONDEBOaA  BIYEBS,  NEW  YOBK,  AND  OF  OTTEB  CBEEK,  VEBMONT. 

Officer  in  charge,  Maj.  Milton  B.  Adams,  Corps  of  Engineers. 

1.  Ogdenshurgh  Harbor,  New  TorJc. — ^The  present  project  for  the  im- 
provement of  this  harbor,  which  was  adopted  in  1883,  contemplates  the 
deepening  of  the  channels  along  the  city  front  and  the  prolongation  of 
the  lower  reach  of  the  Oswegatchie  to  deep  water  in  the  St.  Law- 
rence River,  so  as  to  afford  a  depth  of  15  feet  in  the  channels,  and  16 
feet  on  the  outer  bar  at  extreme  low  water. 

When  operations  were  commenced  at  this  harbor  the  channels 
afforded  depths  of  5  to  12  feet  only,  and  now  there  are  two  good  chan- 
nels from  deep  water  in  the  St. -Lawrence  to  the  nearest  docks  or 
wharves,  in  which  water  from  15  to  16  feet  deep  is  afforded,  and  a 
channel  12  feet  deep  and  150  feet  wide  has  been  made  along  the  city 
front  and  is  undergoing  deepening  to  15  feet. 

At  the  close  of  operations,  August  31, 1887,  the  channel  along  the 
city  front  had  been  made  15  feet  deep  and  100  feet  wide  from  its  lower 
end  to  a  point  opposite  Hannan's  Dock,  a  total  length  of  2,900  feet,  and 
all  available  funds  were  consumed.  The  total  amount  expended  from 
the  date  of  the  first  appropriation  in  1852  to  June  30, 1888.  has  been 
$146,680,87,  and  from  the  adoption  of  the  present  project,  $36,680.87. 
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July  1,  1887,  amount  ayailablo |6,568.44 

July  1, 1888,  amouDrt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6,568.44 

Amounii  appropriated  by  act  of  August  11,  1888 - 15,000.00 

r  Amount  (estimated)  required  for  completion  of  existlns^  project 25, 000. 00 

1  Amount  that  can  be  prohtably  expendodin  fiscal  year  ending  J  une  30, 1890  25, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  1.) 

2.  Oraas  Biver  {at  Massena),  New  York. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881,  and  has  for  its  object  the  forma- 
tion of  a  channel  with  a  least  depth  of  4  feet  and  a  least  width  of  40 
feet  from  the  St.  Lawrence  Biver  to  the  village  of  Massena,  a  distance 
of  about  7^  miles  by  water. 

The  natural  depth  of  the  shoal  places  is  about  2  feet.  The  act  of 
August  2, 1882,  appropriated  $3,000  for  this  work. 

Julyl,  1887,  amount  available |2,94a60 

July  1,  1888,  balance  available 2,948.60 

(  Amount  (estimated)  required  for  completion  of  esisting  project 17, 600. 00 

<^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
$    harbor  acts  of  1866  and  1867. 

(See  Appendix  IST  K  2.) 

3.  Breakwater  at  Bouse^s  Point,  Lake  Ghamplain,  New  York. — ^Thepi-oj- 
ect  for  this  improvement  was  adopted  in  1885,  and  contemplates  the 
construction  of  a  breakwater  composed  of  rnbble  and  large  stone  on  a 
straight  line  extending  from  Stony  Point  until  the  18  foot  curve  in  the 
lake  is  reached,  a  total  distance  of  about  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  $110,000.  Work  was  com- 
menced by  contract  September  1, 1885,  and  has  been  in  progress  since 
that  time.  The  first  contract  is  completed  and  comprises  the  section, 
800  feet  long,  extending  from  the  shore  to  the  12-foot  curve.  The  sec- 
ond contract,  comprising  the  extension  of  the  shore  section  to  the  14-foot 
curve,  550  feet,  is  in  progress  and  when  completed,  I^ovember  30, 1888, 
will  exhaust  the  available  funds. 

There  have  been  $47,686.73  expended  on  this  work  to  June  30, 1888, 
including  outstanding  liabilities. 

The  good  effects  of  the  completed  improvement  are  already  apparent 
in  the  increased  shelter  afforded  at  the  docks  and  wharves  by  the  por- 
tion of  the  breakwater  which  has  been  finished. 

July  1,  1887,  amount  available |23,970.59 

July  1, 1888,  amount  expended  during  the  fiscal  year,  exolasiye 

of  liabilities  outstanding  July  1,  1887 $14, 402. 21 

Julyl,  1888,  outstanding  fiabilitiea 2,255.11 

July  1. 1888,  amount  covered  by  existing  contracts 6, 985. 00 

23,642.32 

Julyl,  1888,  balance  available 328.27 

Amount  appropriated  by  act  of  August  11,  1888 13,500.00 

.  Amount  available  for  fiscal  year  ending  June  30,  1889 13, 828. 27 

{Amount  (estimated)  required  for  completion  of  existing  project 41, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  NN  3.) 
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4.  Swanton  Harbor^  Vermont — ^Tbe  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873,  and  bad  for  its  object  the  protection 
of  anticipated  docks  and  wharves  by  the  construction  of  a  breakwater 
in  front  of  the  place  most  likely  to  be  selected  as  their  location. 

The  amount  expended  to  June  30, 1888,  is  $70,188.07  and  has  resulted 
in  the  construction  of  the  existing  breakwater. 

Its  site  was  necessarily  selected  before  the  docks  since  built  by  private 
parties  were  located,  and  these  shipping  facilities  of  the  harbor  have 
been,  unfortunately,  so  placed  that  very  little,  if  any,  benefit  in  the  way 
of  protection  is  derived  from  the  breakwater. 

July  1, 1887,  amount  available |326.93 

Jnlyl,  1888,  balance  available 326.93 

C  Amoant  (eBtimated)  required  for  completion  of  existing  project 169, 500. 00 

<  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  K  4.) 

5.  Channel  between  the  islands  of  North  Hero  and  South  Eero^  Lake 
Ohamplainj  Vermont — This  is  a  new  work.  In  compliance  with  a  reso^ 
Intion  of  the  Senate  of  the  United  States,  dated  January  15, 1887,  a 
rex>ort  of  an  examination  of  the  above  channel  was  submitted  and  printed 
as  Senate  Ex.  Doc.  38,  Forty-ninth  Congress,  second  session.  (Appen- 
dix O  O  11  of  the  Beport  of  the  Chief  of  Engineers  for  1887.) 

The  proposed  improvement  provides  for  the  removal  of  about  12,000 
cubic  yards  (mostly  bowlders)  at  the  wei^t  end  of  ^<  The  Gut"  channel 
at  an  estimatted  cost  of  $14,300. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $10,000 
for  the  work,  and  a  further  sum  of  $4,300  may  be  profitably  expended  in 
contitiuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  Aug^t  11, 1888 $10,000.00 

{Amount  ^estimated)  required  for  completion  of  existiuff  project 4, 300. 00 
Amount  tnat  can  be  proiitabl^  expended  in  fiscal  year  ending  June  30, 1890      4, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

6.  BreaJcwater  at  Chrdon^s  Landing^  Lake  Champlain,  Vermont — The 
project  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  construction  of  a  stone  breakwater,  composed  of  rubble  and  large 
stones,  extending  in  a  straight  line  to  the  18foot  curve  in  the  lake,  for 
the  purpose  of  increased  shelter  to  a  landing  on  the  west  shore  of  Grand 
Isle,  Lake  Ohamplain.  There  was  necessarily  some  delay  attendant  on 
the  preparation  of  the  project  for  this  work,  as  no  preliminary  examina- 
tion of  the  locality  had  been  made  prior  to  the  appropriation^  conse- 
quently the  actual  work  of  construction  did  not  commence  until  August 
11, 1887,  and  has  been  progressing  under  contract  since  then.  Nearly 
all  the  rubble  stone  required  for  the  500  feet  shore  section  has  beeii 
placed,  and  it  is  expected  that  the  contract  which  comprises  the  con- 
struction of  the  above  section  will  be  completed  by  the  close  of  this 
season's  operations,  practically  consuming  the  available  funds. 

July  1, 1887,  amount  available |18,413.9 

July  1, 1888,  amount  expended  during  fisoal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $5,192.27 

Julyl,  1888,  outstanding liabiUties 400.01 

July  1,  1888,  amount  covered  by  existing  contracts 11, 149. 94 

16,742.22 

Julyl,  1888,  balance  available ' 1,671.68 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1889 11,671.68 
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existing  project f 

ye&T  endinff  June  30,1890      9,'  500. 00 


f  Amoant  (estimated)  required  for  completion  of  existing  project (9, 500. 00 

I  Amount  that  can  be  profitably  expendea  in  fiscal  Tear  endinff  Jane  30,1890 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


L     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

7.  Plattsburgh  Harbor j  New  IbrA;.— The  first  appropriation  for  the 
improvement  of  this  harbor  was  in  1836.  The  project  adopted  and  its 
modifications  have  respited  in  the  constmction  of  1,250  feet  of  break- 
water, the  protection  of  a  portion  of  the  beach  and  the  dredging  of  shoal 
areas  within  the  harbor. 

Under  the  appropriation  of  Angnst  5, 1886,  proposals  were  invited 
and  a  contract  made  for  dredging  25,000  cubic  yards  from  the  shoal 
areas  within  the  harbor.  This  contract  was. completed  and' closed  in 
November,  1887,  practically  consuming  the  available  funds. 

The  total  amount  expended  at  this  harbor  to  June  30, 1888,  has  been 
$143,022.58,  of  which  amount  $57,522.58  were  expended  since  the  adop- 
tion of  the  modified  project  in  1870. 

July  1,  1867,  amonnt  avaUable $4,903.65 

July  1,  1868,  amount  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  1,  l«87 4,426.23 

July  1, 1888,  balance  available ^ 477.42 

Amountappropriatedby  act  of  August  11,  1888 7,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 477. 42 

(See  Appendix  IJT  N  6.) 

8.  Burlington  Harbor^  Vermont. — ^This  improvement  dates  from  1836. 
Modifications  of  the  original  plan  have  been  made  from  time,  so  as  to 
afford  adequate  protection  to  the  increasing  commercial  and  shipping 
interests  of  the  harbor.  The  last  modification,  made  in  1886,  provides 
for  further  extension  of  the  breakwater,  both  to  the  north  and  to  the 
south,  with  its  £:radual  withdrawal,  as  it  is  prolonged  into  water  about 
30  feet  deep  instead  of  38  feet,  to  reduce  the  cost  of  the  work. 

Operations  during  the  past  year  consisted  in  placing  4,209.2  cubic 
yards  of  rubble-stone  in  the  foundation  of  240  feet  of  extension  to  the 
southern  end  of  the  breakwater. 

The  contract  under  which  the  above  foundation  is  being  constructed 
also  comprises  the  building  of  six  cribs,  the  sinking  of  the  same,  and 
covering  them  with  a  superstructure. 

This  contract  will  doubtless  be  completed  by  the  close  of  the  present 
season  of  operations,  and  will  practically  consume  the  available  funds. 

Julvl,  1887,  amount  available (20,570.24 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $4,655.39 

Julvl,  1888,  outstanding  liabilities 1,194.95 

JulV  1, 1888,  amount  covered  by  existing  contracts 13, 074. 46 

18.924.80 

July  1,1888,  balax«>  available 1,645.44 

Amountappropriatedby  act  of  Angnst  11,  1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 36,645.44 


f  Amount  (estimated)  required  for  completion  of  existing  project 149, 000. 00 

Imount  that  can  be  profitably  -  —  •    «     ^  • 

Submitted  in  compliance  wi] 
harbor  acts  of  1866  and  186 

(See  Appendix  N  N  7.) 


J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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9.  Otter  Creek^  Vermont. — The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8 
feet  from  Yergennes,  Yt.,  to  Lake  Ghamplain. 

!N^o  operations  have  been  carried  on  since  the  improvement  of  Boll 
Brook  Bend  and  vicinity,  in  1884,  when  this  obstrnction  was  entirely 
removed,  so  as  to  afford  a  good  channel  75  feet  wide  and  8  feet  deep  at 

There  have  been  expended  to  June  30, 1888,  $33,351.66. 

The  channels  at  Steam-boat  Landing,  Sharkie's  and  Grittenden's 
bends,  and  at  the  mouth  are  still  to  be  widened  and  deepened  to  com- 
plete the  project  for  improvement. 

Jnly  1,  1887,  amount  available 1648.34 

July  1.  1888,  balance  available , 648.34 

Amount  appropriated  by  act  of  August  11,  1888 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 3, 148. 34 

r  Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 

J  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
L     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  1^  8.) 

10.  Ticonderoga  River^  New  York. — The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  Village 
to  Lake  Ghamplain,  a  distance  of  about  2  miles. 

The  original  estimated  cost  of  the  improvement  was  $42,516,  of  which 
amount  $12,000  have  been  appropriated,  and  as  expended  have  resulted 
in  an  improved  channel. 

The  channel  requires  very  general  widening  and  deepening  in  order 
to  carry  out  the  project  of  improvement. 

July  1,  1887,  amount  available $1,864.60 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 1,805.89 

July  1, 1888,  balance  available 58.71 

Amount  appropriated  by  act  of  August  11,  1888 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2, 558. 71 

Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Submitted  in  compliance  wjth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  If  9.) 

11.  Narrows  at  Lake  ChampkLin^  New  York  and  Vermont. — The  project 
for  this  improvement  was  adopted  in  1885,  and  has  for  its  object  the 
removal  of  such  obstructions  in  the  channel  as  will  afford  a  least  depth 
of  12  feet  and  a  least  wi^th  of  150  feet,  at  low  water,  from  Whitehall 
Harbor,  New  York,  to  Benson^s  Landing,  Vt.  The  entire  undertaking 
was  estimated  to  cost  $86,000,  of  which  amount  $30,000  have  been  ap- 
propriated. Contracts  were  made  for  the  removal  of  the  rock-reef  at 
Elbow,  near  Whitehall,  N.  Y.,  and  the  dredging  of  Kenyon's  Bay,  near 
Benson^s  Landing,  Vt.,  and  both  were  well  under  way  at  the  close  of 
last  fiscal  year. 

The  former  contract  was  completed  and  closed  in  July,  18^7,  the  other 
is  to  be  completed  July  30, 1888,  which  will  abou^. consume  the  avail- 
able funds. 

BNO  88 ^19 
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July  1,  1887,  amount  ttvailable f26,858.94 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $16,333.35 

July  1.1888,  outstanding  liabilities 6,264.97 

July  1, 1888,  amount  covered  by  existing  contracts 2, 502. 07 

25,100.39 

July  1,  1888,  balance  available 1,758.55 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 16, 758. 55 

!  Amount  (estimated)  required  for  completion  of  existing  project 41,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    41, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  K  N 10.) 

PACIFIC  COAST. 

IMPROVEMENT  OF  NAPA  RIVER  AND  OF  THE  HARBORS  OF  OAKLAND 
AND  REDWOOD,  CALIFORNIA. 

Officer  in  charge,  Gol.  G.  H.  Meudell,  Corps  of  Engineers. 

1.  Napa  Eiver^  California, — This  is  a  new  work.  In  compliance  with 
the  requirements  of  the  river  and  liarbor  act  of  July  5,  1884,  a  prelimi- 
nary examination  and  survey  were  made  of  Napa  Ki ver  from  the  mouth 
to  Napa  City,  Cal.,  and  the  report  thereon  is  printed  in  the  Eeport  of 
the  Chief  of  Engineers  for  1885,  Part  3,  as  Appendix  P  P  8. 

The  improvement  proposed  was  the  making  of  a  channel  4  feet  deep, 
75  feet  wide  from  the  mouth  of  the  river  to  the  bridge  at  the  city  and 
50  feet  above  it,  at  an  estimated  cost  of  $27,G00. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $7,500  for 
the  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amonut  appropriated  by  act  of  August  11,1888 $7,500.00 


{Amount  (estimated)  required  for  completion  of  existing  project 20,  lUO.  00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30,  lb90    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  18G7. 

2.  Oakland  Harbor^  California, — The  natural  low- water  depth  at  the 
entrance  of  this  harbor  was  about  2  feet.  The  present  depth  is  9.5  feet. 
The  project  provides  for  a  ship-chanuel  of  18  to  20  feet. 

The  general  features  of  the  project  are : 

(1)  Two  high-tide  stone  jetties  extended  into  San  Francisco  Bay  to  a 
depth  of  about  13  feet. 

(2J  A  tidal  canal,  400  feet  in  width,  8  feet  in  depth,  admitting  to  the 
head  of  the  harbor  tidal  water  from  San  Leandro  Bay. 

(3)  A  dam  at  mouth  of  San  Leandro  Bay. 

(4)  Increase  of  tidal  prism  by  dredging  a  basin ;  and 

(5)  Dredging  interior  channels. 

No  operations,  except  those  of  supervision,  were  carried  on  during 
the  past  year. 

The  dredged  channels  show  a  slight  diminution  of  maximum  depth  1 
foot  or  less  during  the  year,  accompanied  generally  with  a  considerable 
increase  of  area  of  channel  section,  as  compared  with  the  condition  at 
the  close  of  the  last  dredging  in  1882. 
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The  jettios  Jiave  undergone  no  noticeable  change  during  the  pa^t 
year. 

The  amonnt  appropriated  to  June  30, 18d8,  i» $934,  (500. 00 

llie  amoant  expended,  including  liabtlitios,  is 928, 856. 05 

July  1,1887,  amount  available 8,278.28 

July  1, 1888,  amount  expended  during  iiscul  year,  exclusi  vo  of 

liabiUties  outstanding  July  1,1887 $2,174.^3 

July  1,  1888,  outstanding  liabilities 60.00 

2,234.33 

July  1,  1888,  balance  available 6,043.95 

Amount  appropriated  by  act  of  August  11,  1888 350,000.00 

Amonnt  available  for  fiscal  year  endi ng  June  30, 1889 356, 043. 95 

f  Amount  (estimated)  required  for  completion  of  existiug  project 1, 241, 000. 00 

I  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 

{     1890 500,000.00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  1.) 

3.  Redwood  Harbor^  California, — The  project  is  to  dredge  the  portion 
of  Bedwood  Creek  adjacent  to  Eed wood  City  for  a  distance  of  6,000  feet, 
to  accommodate  the  vessels  trading  at  that  port.     These  vessels  have . 
a  capacity  of  50  to  GO  tons. 

The  Government  dredge  was  engaged  in  making  this  channel  at  the 
beginning  of  the  fiscal  year.  It  had  then  gone  over  about  2,900  feet  in 
length.  In  July  and  to  August  3,  when  it  was  withdrawn  to  work 
elsewhere,  it  dredged  870  feet  more,  leaving  about  2,300  feetuntouche<l. 

July  1,  1887,  amount  available 13,455.76 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 1,794.92 

July  1, 1888,  balance  available I,e60.84  ' 

Amount  appropriated  by  act  of  August  11, 1888 7,400.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 9, 060. 84 

(See  Appendix  O  O  2.) 

4.  Surrey  of  San  Francisco  Harbor^  San  Pablo  and  Suisun  baysj  Straits 
of  Carquinez^  and  mouths  of  Sacramento  and  San  Joaquin  rivers^  Call- 
fomia. — ^A  party  took  the  field  on  August  17,  1887,  and  continued  a 
bydrographic  survey  of  San  Francisco  Harbor  until  January  31, 1888, 
when  the  party  was  withdrawn  on  account  of  bad  weather.  During  this 
interval  110.5  square  miles  were  covered  by  survey,  extending  in  lati- 
tude from  a  parallel  1 J  miles  south  of  Point  Avisadero  to  a  poiut  one- 
half  mile  north  of  Eed  Sock,  and  in  longitude  from  the  Alameda  shore 
to  Eaccoon  Straits,  covering  most  of  the  city  fronts  of  San  Francisco 
and  Oakland. 

Si>ecial  examination  of  shoals,  with  samples  procured  by  borings,  was 
included. 

The  maps  embodying  this  information  are  all  completed  except  one, 
which  is  well  advanced. 

This  survey  covers  rather  more  than  half  of  the  area  that  may  be 
rated  as  San  Francisco  Harbor,  leaving  the  western  half,  including  the 
entrance,  as  yet  unsurveyed. 

The  estimate  herewith  is  intended  to  extend  the  survey  over  the 
entrance. 

The  total  amount  ai^propriated  is  $11,000. 
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The  amount  expended,  including  liabilities,  is  $8,985.15. 

July  1,  1887,  amount  avaiJable $11,000.00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclasivo  of 

liabilities  outstanding  Jul V  1,  1887 , $8,678.48 

July  1,  1888,  outstanding  liabilities 306.67 

8,985.15 

July  1,  1888,  balance  available 2,014.85 

{Amount  (estimated)  required  for  completion  of  existiug  proieot 14, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  «f  nne  30,1890    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  3.) 

IMPROVEMENT  OF  THE  HARBORS  AT  SAN  LUIS  OBISPO,  WILMINGTON, 
AND  SAN  DIEGO,  CALIFORNIA. 

Oflacer  in  charge,  Maj.  W.  H.  H.  Bonyaurd,  Corps  of  Engineers. 
Supervisinc:  Engineer,  Col.  G.  H.  Meudell,  Corps  of  Engineers. 

1.  Harbor  at  San  Luis  Obispo^  Calif omiaj  etc. — This  is  a  new  work. 
In  compliance  with  the  requirements  of  the  river  and  barbor  act  ap- 
proved August  5, 1886,  an  examination  was  made  of  the  harbor  of  San 
Luis  Obispo,  California,  with  the  view  of  establishing  a  breakwater  at  or 
near  Whaler's  Point,  and  the  report  thereon  is  printed  as  Appendix  E  U 
3  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  estimated  cost  of  the  proposed  breakwater  is  $281,898. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $25,000  for 
the  work,  and  a  further  sum  of  $50,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  passed  Angust  11, 1888 $20, 000. 00 

{Amoant  (estimated)  required  for  completion  of  existing  project 259, 898. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue  30,1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(>7. 

2.  Wilmington  Harbor,  California. — TUe  present  project  is  intended  to 
secure  a  depth  from  14  to  16  feet  at  mean  low  tide.  When  the  improve- 
ment was  begun  in  1871,  there  was*  a  depth  of  about  1  foot  at'the  en- 
trance ;  the  operations,  however,  have  resulted  in  securing  a  greatly 
increased  depth  and  width  of  channel.  A  recent  survey  of  the  harbor 
shows  that  a  depth  of  12  feet  at  mean  low  tide  exists  throughout  the 
length  of  the  inner  and  outer  channels.  It  is  intended  to  gain  the 
additional  increased  depth  required  by  dredging  and  by  raising  and 
extending  the  jetties.  These  operations  will  be  carried  on  during  the 
coming  season  and  in  the  future  under  the  existing  project,  to  the  ex- 
tent of  the  funds  made  available  for  the  improvement. 

The  total  amount  appropriated  for  this  harbor  is  $780,000,  and  the 
amount  expended  is  $735,120.60. 

Jnly  1,  1887,  amount  available $71,714.06 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $26,833.39 

Jnly  1,  1888,  outstanding  liabilities 7.27 

26,840.66 

Jnlyl,  1888,  balance  available 44,873.40 

Amountappropriatedby  act  of  August  11,  1888 90,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 134, 873. 40 
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(  Amount  (estimated)  required  for  completion  of  existing  project $85, 000. 00 

j  Amount  that  can  be  prolitably  cxpendedintiscalj'earending  jiineSO,  1890    85, 000. 60 
\  Submitted  in  compliance  with  requirements  of  sections  Si  of  river  and 
[     harbor  acts  of  1866  and  18C7. 

(See  Appendix  P  P  1.) 

3.  San  I>i€goBarborj  California, — The  project  for  this  improvement  was 
made.in  1875,  and  the  work  was  completed  in  1876,  the  object  being  to 
prevent  the  filling  up  of  the  harbor  by  mateiial  brought  down  by  the  San 
Diego  Eiver  during  flood  stages.  The  work  consisted  in  catting  a  new 
water-way,  so  as  to  cause  the  river  to  empty  into  False  Bay,  and  in 
building  a  levee  across  the  old  channel  near  its  entrance  into  the  harbor. 

The  amount  appropriated  since  1875  is  $81,000,  and  the  amount  ex- 
pended $80,958.09. 

The  general  condition  of  the  work  is  good,  bu&  it  is  in  need  of  cer- 
tain repairs. 

July  1, 1887,  amoant  available |111. 19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1867 69. 28 

July  1, 1888,  balance  available 41.91 

Amount  appropriated  by  act  of  August  11,  1888 1,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 1 ,  041 .  91 

(See  Appendix  P  P  2.) 

4.  Surveys  of  San  Diego  Harbor y  Newport  Harbor^  and  San  Luis  Obispo 
HarboVy  California, — These  surveys  were  made  in  accordance  with  a 
proviso  in  section  1  of  the  river  and  harbor  act  of  August  5, 1886,  and 
reports  thereon  submitted  to  Congress  and  printed  as  follows : 

Survey  of  San  Diego  Harbor  in  House  Ex.  Doc.  N6. 177,  Fiftieth  Con- 
gress, first  session. — (See  also  Appendix  P  P  3.) 

Survey  of  Newport  Harbor  in  Uouse  Ex.  Doc.  No.  215,  Fiftieth  Con- 
gress, first  session. — (See  also  Appendix  P  P  4.) 

The  report  on  survey  of  San  Luis  Obispo  Harbor  is  printed  In  Senate 
Ex.  Doc.  No,  81,  Forty-ninth  Congress,  second  session;  also  in  Appen- 
dix R  B  of  the  Annual  Report  of  the  Chief  of  Engineers  for  the  fiscal 
year  ending  June  30,  1887. 

EXAMTNATIONS  AND  SUEVEYS  FOR  IMPROVEMENT,  TO  OOMPUY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  5, 

188G. 

It  api)earing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement.  Major  Benyaurd,  was 
charged  with  and  completed  the  survey  of  San  Pedro  Bay^^Califomiay 
near  the  entrance  to  Wilmington  Harbor^  with  a  view  to  establishing  an 
outer  harbor  for  the  protection  of  deep  draught  vessels^  the  results  of 
which  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  191,  Fiftieth  Congress,  first  session. — (See  also  Appendix  P  P  5.) 

IMPROVEMENT  OF  ENTRANCE  TO  HUMBOLDT  BAY ;  OF  SAN  JOAQUIN, 
MOKBLUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETAXUMA 
CREEK,   CALIFORNIA. 

OflBcers  in  charge,  Capt.  A.  H.  Payson,  Corps  of  Engineers,  to  No- 
vember 23,  1887,  since  which  date  Maj.  W.  H.  Heuer,  Corps  of  Engineers. 
Supervising  Engineer,  Col.  G-.  H.  Mendell,  Corps  of  Engineers. 

1.  San  Joaquin  River^  Stockton  and  Mormon  sloughsj  California. — 
The  project  adopted  in  1877  and  slightly  modified  in  1881  had  for  its 
object  to  secure  and  maintain  a  channel  9  feet  deep  and  100  feet  wide 
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to  Stockton,  4  feet  deep  and  80  feet  wide  to  Miller's  Warehouse  in 
Mormon  Slough  to  straighten  the  river  by  cut-offs  below  the  mouth  of 
Stockton  Slough  and  to  temporarily  improve  the  low-water  channel  of 
the  Upper  San  Joaquin  by  the  removal  of  snags,  scraping  bars,  and 
construction  of  wing-dams.  Before  work  was  commenced  the  channel 
to  Stockton  had  at  low-water  stage  a  depth  of  only  6  feet  The  upper 
river  was  navigable  to  Hill's  Ferry,  for  boats  drawing  2  feet  or  less,  for 
six  or  seven  months  of  the  year. 

Up  to  June  30  there  had  been  expended  on  the  San  Joaquin  and 
sloughs  $144,880.44.  During  the  fiscal  year  just  ended  there  was 
spent  in  dredging  at  Stockton  Slough  and  in  the  main  river  at  Dutch- 
man's Eeach  $13,073.92.  About  144,975  cubic  yards  of  dredging  was 
done,  and  the  excavated  material  was  forced  ashore.  In  Stockton 
Slough  an  excavation  was  made  60  feet  by  9  feet  by  7,663  feet  in 
length  on  the  south  side  of  the  slough,  and  one  was  made  on  the 
north  side  the  same  depth  and  width  and  2,200  feet  long.  In  Dutch- 
man's Eeach  a  channel  was  made  150  feet  wide,  850  feet  long,  and  hav- 
ing a  depth  of  9  feet  at  low  tide.  Annual  dredging  in  the  Stockton 
Slough  and  in  the  main  river  below  the  slough  w^ll  be  necessary  to 
maintain  navigable  channels.  Wherever  dredging  has  beeil  done  and 
interrupted  for  any  length  of  time  in  the  slough,  the  cut  has  refilled. 
Where  cut-offs  have  been  made  in  the  river  the  channel  produced  has 
maintained.  Two  more  cut-offs  below  Stockton  Slough  would  be  bene- 
ficial to  navigation ;  they  are  estimated  to  cost  $125,000.  On  account 
of  lack  of  funds  only  seven  months  of  dredging  could  be  done  on  this  im- 
provement. The  crevasse  at  Paradise  Cut  ought  to  be  partially  closed, 
and  was  estimated  to  cost  $14,000.  A  dam  may  have  to  be  built  at 
Laird's  Slough  on  the  upper  river  to  prevent  the  river  from  leaving  its 
present  bed  and  to  prolong  navigation  for  a  few  weeks  in  each  year. 
The  estimated  cost  of  the  dam  is  $9,570. 

The  act  of  August  11,  1888,  making  an  appropriation  for  improving 
this  river,  provides  for  closing  Laird's  Slough  and  the  partial  closure  of 
"  Paradise  Cut."  The  amount  estimated  for  the  completion  of  the  ap- 
proved project  is  therefore  increased. 

July  1,  1887,  amount  available |13,8G9.56 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 13,073.92 

July  1, 1888,  balance  available 795.64 

Amoont  appropriated  by  act  of  August  11,  1888 * 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 795. 64 

{Amount  (estimated)  required  for  completion  of  existing  project 124, 000. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1890    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  1.) 

2.  MoTcelumne  RiveVy  California. — ^The  project  for  improvement  was 
adopted  in  1884,  and  had  for  its  object  the  removal  of  snags  and  over- 
hanging trees  between  the  mouth  of  the  river  and  Benson's  Ferry. 

Up  to  June  30,  1887,  there  had  been  spent  on  the  improvement 
$10,960.58;  both  forks  of  the  river  were  cleaned  out  to  Benson's  Ferry, 
as  contemplated.  No  work  was  done  during  the  past  year,  owing  to 
lack  of  funds. 

A  little  snagging  will  occasionally  be  necessary  to  keep  the  river  in  a 
good  navigable  condition ;  hence  no  estimate  for  final  completion  can  be 
made. 
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July  1, 1887,  amount  available $39.42 

July  1,1888,  balance  available 39.42 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amonnt'available  for  fiscal  year  ending  June  30,  1889 2, 039. 42 

(See  Appendix  Q  Q  2.) 

3.  Sacramento  and  Feather  rivers  j  California.-^The  project  was  adopted 
in  1874  and  had  for  its  object  the  improvement  ofthe  low-water  channel 
by  wing-dams,  scraping  of  bars,  and  the  removal  of  snags  and  trees. 

Up  to  June  30, 1887,  there  had  been  expended  $320,799.03,  including 
outstanding  liabilities,  part  of  which  was  used  in  the  construction  of  a 
snag-boat,  two  barges,  and  a  dredge-boat. 

During  the  year  ending  June  30, 1888,  there  was  expended  on  the 
river  $8,813.84.  On  account  of<  lack  of  funds  the  snag-boat  only 
worked  29  days,  removed  283'  snags,  built  2  wing-dams,  blasted  off  a 
projecting  point  of  river  at  Hemstreet's  Bend,  and  blasted  and  washed 
out  a  bar  near  Walsh's  Cut-off,  increasing  the  depth  of  water  on  this 
bar  by  2  feet. 

Before  improvement  the  channel  of  the  Upper  Sacramento  Kiver  was 
obstructed  by  snags,  and  navigation  was  very  expensive  and  hazardous; 
after  improvement  the  snags  were  removed,  depths  were  increased,  nav- 
igation was  uninterrupted,  freight  and  insurance  rates  were  reduced, 
there  was  a  great  increase  in  commerce,  and  navigation  was  made  per- 
fectl}'^  safe. 

Since  1875,  when  work  was  commenced.  Congress  has  appropriated 
for  this  work  $445,000,  of  which,  up  to  the  close  of  the  present  fiscal 
year,  $329,612.87  have  been  spent;  of  the  balance,  $115,387.13,  only 
$1,193.26  is  available  for  use,  as  the  large  appropriation  ($250,000)  made 
in  1882  and  that  of  1884  ($40,000)  were  rendered  non-available  in  conse- 
quence of  a  clause  in  the  act  of  1884  which  prohibited  the  expenditure 
of  these  funds  except  as  therein  provided,  and  until  the  Secretary  of 
War  was  satisfied  that  hydraulic  mining  on  the  Sacramento  Biver  and 
its  tributaries  had  ceased. 

Steam-boatmen  are  now  complaining  of  troublesome  navigation  near 
Walsh's  Landing,  but  with  the  small  amount  of  money  available  nothing 
in  the  way  of  assistance  can  be  rendered. 

No  estimate  for  final  completion  of  the  work  can  be  made.  Snags 
will  have  to  be  removed  annually  or  navigation  must  cease.  It  is  esti- 
mated that  $40,000  can  be  advantageously  spent  in  the  fiscal  year  end- 
ing June  30, 1890. 

Julyl,  1887,  amount  available $124,200.97 

July  1, 1888,  amount  expended  during  fiyscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1&7 8,813.84 

July  1, 1888,  balance  available 115,387.13 

Amount  appropriated  by  act  of  August  11, 1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 135, 387. 13 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1890    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  186G  and  1867. 

(See  Appendix  Q  Q  3.) 

4.  Petalnma  Creekj  California. — The  project  adopted  in  1880  had  for  its 
object  to  straighten  the  channel  by  cut-offs  and  secure,  by  dredging  for 
about  8,000  feet  below  Petalnma,  a  channel  50  feet  wide  and  3  feet 
deep  at  low  water.  Before  improvement  the  channel  was  very  crooked 
and  bare  at  low  water.    Work  was  completed  in  1884  at  a  cost  of 
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1^27,656.01,  leaving  a  balance  available  of  $2,343.09.  Since  then  and" 
until  within  the  past  two  months  nothing  has  been  done,  and  the  chan- 
nel has  refilled  in  places,  so  that  the  bottom  of  the  creek  in  places  at 
low  tide  is  2  feet  out  of  water.  A  contract  has  been  made,  and 
dredging  is  now  in  progress,  to  be  completed  in  about  one  week.  About 
8,000  cubic  yards  of  material  will  be  excavated,  which  will  relieve  the 
immediate  wants  of  navigation. 

July  1, 1887,  amount  avaUable ^,343.09 

July  1, 1888|  amouDt  expended  during  fiscal  year,  excluBive  of 

liabilities  outstanding  July  1,  1887 $210. 24 

July  1.  1888,  amount  covered  by  existing  contracts 2, 132. 85 

2,343.09 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890     2, 000. 00 
Submitted  in  compliance  with  requirements  Of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867. 

(See  Appendix  Q  Q  4.) 

5.  Humboldt  Harbor  and  Bay^  California.— Th^  project  for  the  im- 
provement of  the  bay  was  adopted  in  1881.  Its  object  was  to  obtain, 
by  dredging,  a  channel  13  feet  deep  and  200  feet  wide  to  the  upper  end 
of  the  wharves  in  Eureka,  and  to  dredge  channels  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  This  work  was  completed  in  1884. 
It  has  since  deteriorated.  In  1882  a  project  was  submitted  and  adopted 
to  improve  the  entrance  to  Humboldt  Bay  by  building  a  training- wall 
to  the  level  of  low  water,  extending  from  the  South  Spit  in  a  north- 
westerly direction.  The  estimated  cost  of  the  training- wall  was 
$G00,000. 

Before  improvement  began  in  the  bay  the  channel  to  Eureka  only  had 
a  depth  of  7  feet;  those  to  Areata  and  Hookton  had  6-foot  depths. 

The  act  of  August  5, 1880,  provided  that  no  money  should  be  spent 
in  the  improvement  to  entrance  of  Humboldt  Bay  until  the  United 
States  had  received,  free  of  expense,  a  title  to  the  land  desired  on  the 
South  Spit.    The  deed  for  the  land  has  just  been  received. 

There  has  been  expend'ed  to  the  end  of  the  present  fiscal  year 
$80,884.69. 

July  1, 1887,  amount  available $136,615.31 

July  1,1888.  balance  available 136,615.31 

Araounjj  appropriated  by  act  of  August  11,  1888 125, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 261, 615. 31 

{Amount  (estimated)  required  for  completion  of  existing  project 413, 000. 00 
Amountthatcau  bo  profitably  expended  in  fiscal  year  endiug  June  30, 1800  200, 000. 00 
Submitted  in  compliauco  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  IKJ?. 

(See  Appendix  Q  Q  5.) 

IMPEOVEMENT  OP  THE  ENTEANCES  TO  COOS  AND  YAQUINA  BAYS,  OP 
MOUTH  OF  COQUILLB  EIVEE,  OF  UMPQUA  EIVEB,  AND  OP  TILLAMOOK 
BAY   AND  BAE,  OEEGON. 

Officers  in  charge,  Capt.  Chaa.  F.  Powell,  Corps  of  Engineers,  to 
July  16, 1887,  since  which  date  Capt.  Willard  Young,  Corps  of  Engi- 
neers.   Supervising  Engineer,  Col.  G.  H.  Mondell,  Corps  of  Engineers. 

1.  Coquille  River^  Oregon. — At  the  time  the  work  of  improvement 
was  begun  the  entrance  to  the  Coquille  Kiver  was  considered  very  dan- 
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geroas.  It  was  by  a  long,  tortaous,  and  narrow  channel  skirting  the 
»oath  headland,  and  was  studded  with  rocks  from  beyond  the  bar  on 
the  outside  to  a  distance  of  one-half  mile  inside.  The  depth  at  low 
water  over  the  bar  was  only  about  3  feet,  while  the  position  of  the  bar 
channel  was  constantly  shifting.  The  channel  sometimes,  at  long  inter- 
vals apart,  broke  through  the  North  Spit  and  ran  directly  out  to  sea, 
just  south  of  Bapkliffe  Bock,  but  did  not  remain  long  in  this  position. 
The  entrance  at  such  times  was  comparatively  safe,  and  the  channel 
was  at  its  very  best.    The  mean  rise  of  the  tide  at  this  place  is  4.1  feet. 

The  plan  of  the  improvement  is  toopen  and  maintain  a  channel  through 
the  North  Spit,  and  running  directly  out  to  sea,  just  south  of  Backliffe 
liock,  by  building  a  jetty  on  the  south  side  of  the  entrance,  beginning 
at  a  point  on  the  left  bank  inside  the  entrance  and  running  across  the 
North  Spit  at  a  distance  of  800  feet  south  of  Eackliffe  Bock,  and  in  a 
direction  nearly  west. 

The  amount  expended  to  June  30, 1888,  including  outstanding  liabil- 
ities July  1,  1887,  was  $49,510.43.  One  thousand  six  hundred  and 
twenty-six  feet  of  jetty  had  been  built.  The  channel  through  the  North 
Spit  was  opened  in  1882,  after  the  construction  of  about  1,000  feet  of 
temporary  jetty,  and  soon  after  the  old  channel  was  completely  filled  up 
and  the  jetty  across  it  covered  with  sand  and  drift  The  new  channel 
when  well  opened  gave  a  depth  of  7  feet  at  low  water  over  the  bar. 
During  1884  some  of  the  temporary  jetty  was  destroyed  by  drift,  and 
the  adjacent  fill  was  washed  out,  so  that  a  portion  of  the  outfiow  escai)ed 
uselessly  to  the  south  among  the  rocks,  causing  a  shoaling  up  of  the 
channel  over  the  bar  to  a  depth  of  5  feet.  In  1885  the  jetty  was 
repaired  and  extended  out  to  a  length  of  1,523  feet,  giving  a  channel 
depth  of  about  6  feet  at  low  water. 

During  the  year  ending  June  30,  1888,  an  extension  of  300  feet  was 
made  to  the  jetty  pile-work,  in  which  14,235  linear  feet  of  piling  were 
used ;  3,384  cubic  yards  of  stone  were>quarried  and  placed  in  the  jett}"^ 
as  filling  to  the  pile- work  and  as  riprap  on  the  channel  side.  Other 
operations  consisted  simply  in  the  storage  and  care  of  property  and  in 
keeping  vessel  records. 

The  jetty  thus  far  constructed  is  temporary  in  character  and  will  need 
to  be  strengthened  throughout  most  of  its  length.  To  obtain  a  needed 
8-foot  channel  at  low  water  over  the  bar  the  present  jetty  will  have  to 
be  extended,  and  probably  a  jetty  on  the  north  side  of  the  entrance 
will  have  to  be  added. 

July  1,  1887,  amount  available (6,682.40 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |6, 119.50 

July  1, 1888,  outstanding  liabilities 73.33 

6,192.8:J 

July  1,  1888,  balance  available » 489.57 

Amount  appropriated  by  act  of  August  11, 1888 25.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 25, 489. 57 

Amount  ^estimated)  required  for  completion  of  existing  project 94, 000. 00 

Amount  tnat  can  be  profitably  expended,  including  |500  for  snagging,  in 

fiscal  3 ear  ending  Juno  30,  1890 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  B  K  1.) 

2.  Entrance  to  Coos  Bay^  Oregon. — The  obstructions  which  existed  at 
the  entrance  to  this  harbor  before  the  works  of  improvement  were  be- 
gan consisted  first  of  the  outer  bar,  which  is  of  sand  and  is  shifting  in 
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character,  and,  secondly,  of  the  inner  shoals  formed  by  the  sands 
which  accamalate  in  the  spring,  summer,  and  aatumn,  during  the  times 
when  the  northwesterly  winds  prevail.  Under  the  action  of  these  winds 
the  spit  on  the  north  side  advanced  towards  the  south,  contracting  the 
navigable  passage  under -Coos  Head  to  a  very  narrow  widtii,  and 
usually  making  the  outer  channel  follow  the  west  side  of  the  spit  in  a 
long  and  tortuous  course  across  the  bar.  The  channel  had  at  times 
broken  through  the  north  spit  on  a  line  the  general  direction  of  which 
is  from  Fossil  Point  to  a  point  just  to  the  north  of  Coos  Head.  It  was 
then  direct,  the  depth  of  water  was  greatest,  and  vessels  could  enter 
or  go  out  without  trouble.  The  mean  rise  of  tide  above  the  plane  of 
reference  is  6.G  feet. 

The  project  for  this  improvement,  adopted  in  1870,  is  to  construct,  at 
an  estimated  cost  of  $6(10,000,  a  jetty  of  wood  and  stone,  or  of  stone,  as 
may  be  found  best,  from  a  point  250  yards  below  the  northern  extremity 
of  Fossil  Point,  on  a  line  towards  the  east  end  of  Coos  Head,  this  line 
in  plan  curving  so  as  to  be  directed  at  its  outer  end  to  the  Head  or  a 
little  to  the  north  of  it.  The  object  is  to  prevent  accretion  to  the  south 
end  of  the  sand-spit  on  the  north  side  of  the  entrance,  and  to  open  and 
maintain  a  deeper  and  more  direct  channel  across  the  outer  bar. 

The  amount  expended  to  June  30, 1888,  including  outstanding  liabili- 
ties, was  $134,529.10. 

July  1, 1887,  the  jetty  had  been  partly  built  to  a  length  of  1,761  feet, 
and  had  caused  a  partial  erosion  of  the  end  of  the  Korth  Spit,  and  had 
opened  a  channel  well  to  the  south,  which  was  deeper,  wider,  and  less 
exposed  to  wind  and  sea  than  the  former  channel  in  its  usual  position. 
The  new  channel  was  also  much  le^s  shifting  than  the  old  one. 

No  active  operations  in  jetty  building  were  conducted  during  the  i>ast 
year.  Vessel  records  were  kept,  and  a  watchman  was  employed  to 
look  after  the  Government  property.  A  supply  of  water  being  avail- 
able for  quarry  sluicing  during  the  rainy  season,  the  watchman,  with  a 
little  assistance,  succeeded  in  washing  into  the  bay  about  7,000  cubic 
yards  of  dirt  overlying  the  ledge  at  the  Fossil  Point  quarry. 

It  is  expected  that  the  jetty  will  be  extended  about  600  feet,  and  that 
its  top  throughout  will  be  raised  to  2  feet  above  low  water.  The  first 
work  to  be  done,  after  sufiBcient  funds  become  available  to  resume  op- 
erations, will  be  to  lay  a  proper  foundation  course  of  stone  on  the  line 
of  the  proposed  extension.  This  will  be  needed  to  prevent  the  bottom 
from  scouring  out,  and  so  to  keep  the  cross-section  of  the  jetty  as  small 
as  possible. 

July  1,1887,  amount  available $30,910.42 

July  1, 1888,  amonnt  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1, 1887 $1,433.03 

July  1,1888,  outstanding  liabilities 256.49 

1,689.52 

July  1. 1888, balance  available 29,220.90 

Amountappropriatedby  act  of  August  11,1888 — 60.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 79,220.90 

I  of  existing  project 386, 250. 00 

1  fiscal  year  ending  June  30, 1890  200. 000. 00 
compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  R  R  2.) 

3.  Umpqua  RiveVy  Oregon. — Just  below  Scottsburgh,  the  head  of  navi- 
gation on  the  Umpqua  River,  are  five  sandstone  bars  or  ledges  12  feet 


TAmount  (estimated)  required  for  completion  < 
I  Amount  that  Citn  be  profitably  expended  in  fiso 
]  Submitted  in  compliance  with  requirements 
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to  15  feet  wide,  and  sabmerpfed  from  1  foot  to  2  feet  at  low  tide  on  a 
low-river  stage.  They  are  separated  by  pools  aboat  150  feet  wide  and 
from  5  to  10  feet  deep  at  low  water. 

The  amoQQt  expended  on  the  project  to  Jane  30, 1887,  including  oat- 
standing  liabilities,  was  $4,715.51,  and  resulted  in  increasing  the  con- 
trolling depths  over  the  reefs  through  a  channel  50  feet  wide,  from  1 
foot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

The  total  amount  appropriated  for  this  work  to  July  1, 1887,  was 
$4,685.89,  and  $63.80  has  been  received  from  sale  of  proi)erty  to  other 
appropriations,  making  a  total  of  $4,749.75. 

^o  work  whatever  was  done  during  the  past  year  for  want  of  funds. 
There  has  been  no  change  in  the  channel  since  June  30, 1887. 

It  was  estimated  at  the  time  work  was  suspended  that  $2,000  would 
be  required  to  complete  the  present  project.  This  amount  could  be 
profitably  expended  in  one  season. 

Jnly  1, 1887,  deficiency .- |29.(32 

Received  from  sale  of  property  to  other  appropriations 63. 86 

34.24 
Joly  1, 1888,  amoant  expended  during  fiscal  year,  exclasivo  of  liabilities 
outstanding  July  1,  1887 23,49 

July  1,  1888,  balance  available 10.75 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 2, 010. 75 

(See  Appendix  B  B  3.) 

4.  Entrance  to  Taquina  Bay,  Oregon. — ^The  usual  prevailing  depths 
over  the  bar  at  low  water  at  this  entrance  before  improvement  were* 
from  7  feet  to  8  feet.  Three  distinct  channels  existed,  known  as  the 
North,  Middle,  and  South  channels.  The  South  Channel  was  the  one 
most  useci,  but  was  rendered  dan  gerous  by  the  presence  of  rocks.  The 
Middle  Channel,  though  free  from  rocks,  was  usually  the  shoalest  of 
the  three,  and  so  was  little  used.  The  North  Channel,  besides  being 
long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered  un- 
navigable.  Owing  to  the  shifting  nature  of  the  bar  these  channels 
were  constantly  changing,  both  in  position  and  in  depth.  The  mean  rise 
of  the  tide  is  7.1  feet. 

The  approved  project,  adopted  in  1881,  is  to  run  out  a  dike  or  jetty 
on  the  south  side  of  the  entrance,  so  as  to  cause  the  South  Channel  to 
shoal  up  and  the  flow  to  be  deflected  northward,  with  a  view  to  open- 
ing and  maintaining  the  Central  Channel  with  a  least  depth  of  17  feet 
at  high  water. 

The  amount  expended  to  June  30, 1888,  including  outstanding  lia- 
bilities, was  $234,353,64.  On  July  1, 1887,  2,517  feet  of  jetty  and  450 
feet  of  dike  for  shore  protection  had  been  constructed,  but  not  completed 
to  full  height  and  strength.  The  South  Channel  had  been  permanently 
deflected  Arom  the  south  rocks,  and,  for  a  part  of  the  time,  made  to  unite 
with  the  Central  Cl^annel.  The  prevailing  depths  over  the  bar  were 
greater  by  2  or  3  feet,  and  the  channel  was  less  shifting  and  much  safer 
than  formerly.  During  the  past  year  this  jetty  has  been  extended  460 
feet   . 

The  present  condition  of  the  work  makes  it  apparent  that  a  north 
jetty,  closing  the  North  Channel,  must  be  constructed  before  the  im- 
proved channel  will  be  of  the  necessary  depth.  An  estimate  for  this 
jetty  was  included  in  the  annual  report  of  the  officer  in  charge  for  June 
30, 1886  (Annual  Report  Chief  of  Engineers,  1886,  page  2001).    This 
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amount  lias  been  added  to  that  heretofore  reported  as  required  for  the 
completioQ  of  the  existing  project. 

An  examination  of  the  bar  was  made  June  9,  ISSS,  when  the  channel 
was  found  to  have  a  depth  of  11.  feet  at  low  water,  and  to  be  straight 
out  on  a  line  a  little  to  the  north  of,  but  parallel  to,  the  jetty. 

The  part  of  the  jetty  already  constructed  needs  raising  and  strength- 
ening. An  extension  shoreward  of  600  feet  or  more  will  be  needed  to 
close  the  breach  in  tjie  jetty  tramway  recently  started  and  now  widen- 
iug  at  the  shore  end  of  the  jetty. 

July  1,1887,  amount  available ^2,476.84 

Amouat  refunded  on,  acoount  of  errors  in  freight  charges 20. 55 

42,497.39 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

habilities  outstanding  July  1, 1887 |41,674.98 

July  1, 1888,  outstanding  liabilities 155.50 

41,830.48 


July  1, 1888,  balance  available 666.91 

Amount  appropriated  by  act  of  August  11, 1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 150, 666. 91 

Amount  (estimated)  required  for  completion  of  existing  project 318, 970. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  319, 000. 00 
Submitted  in  compliance  with  requiremeut-s  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

5,  Tillamook  Bay  and  Bar,  Oregon. — This  is  a  new  work.  To  comply 
with  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886,  a 
preliminary  examination  and  survey  were  made  of  Tillamook  Bay  and 
Bar,  and  the  report  thereon  was  transmitted  to  Congress  February  25, 
1888,  and  printed  as  Hquse  Ex.  Doc.  No.  185,  Fiftieth  Congress,  first 
session. 

The  proposed  improvement  contemplates  dredging,  removal  of  snags, 
and  closing  with  dams  two  small  outlets,  at  an  estimated  cost  of 
$5,192.19. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $5,200  for 
the  work. 

Amount  appropriated  by  act  of  August  11,  188H #5,200. 00 

KXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT  TO  COMPLY  WITH  RE- 
QUIREMENTS OP  THE  RIVER  AND  HARBOR  ACT  OF  AUaUST  5, 1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  localities  were  worthy  of  improvement,  Captain  Powell  was  charged 
with  and  completed  the  survey  of  Tillamook  Bay  and  Bar^  Oregon^  the 
results  of  which  were  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  185,  Fiftieth  Congress,  first  session, 

(See  also  Appendix  B  B  5.) 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY— CONSTRUCTION  OF  CASCADES  CANAL, 
COLUMBIA  RIVER — ^IMPROVEMENT  OF  THE  CHEHALIS  RIVER;  OF 
THE  SKAGIT,  STEILAQUAMISH,  NOOTSACK,  SNOHOMISH,  AND  SNO- 
QUALMIE  RIVERS,  WASHINGTON  TERRITORY— WATER-GAUGES  ON 
COLUMBIA  RIVER. 

Officers  in  charge,  Capt.  Chas.  F.  Powell,  Corps  of  Engineers,  until 
April,  1888,  since  which   date  Maj.  Thos.   H.  Handbnry,  Corps  of 


Digitized  by  VjOOQIC 


RIYEB   AND   HARBOR   IMPROVBBiENTS.  301 

Engineers.  Lieut  Edward  Barr,  Corps  of  Engineers,  has  been  on  daty 
under  the  immediate  orders  of  the  officers  in  charge  during  the  year. 
Supervising  Engineer,  Gol.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  Kivevj  Oregon  and  Washington  Territory. — 
The  project  under  which  this  work  is  being  carried  on  was  adopted  in 
1884.  It  contemplates  providing  a  channel  across  the  Columbia  Biver 
Bar  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  accom- 
plished by  concentrating  the  water  flowing  over  the  bar  and  increasing 
the  resultant  currents  to  such  a  degree  as  to  procure  the  desired  depth. 

Of  late  years  the  main-bar  channel  has  varied  from  19  to  21  feet  in 
depth  at  low  water,  with  insufficient  width ;  26  feet  are  required  in  a 
wide,  direct,  and  stable  channel,  and  30  feet  are  desirable  for  the  deep 
vessels  needed  by  the  Columbia  Biver  trade  on  account  of  heavy  seas 
in  the  locality. 

The  work  which  is  now  in  progress  is  the  building  of  a  low  tide  jetty 
from  Point  Adams,  on  the  South  Cape,  and  extending  in  a  westerly  di- 
rection, with  a  slight  curve  to  the  south,  out  across  Clatsop  Spit.  The 
project  calls  for  this  to  extend  4}  miles  or  less  as  circumstances  may 
require,  to  a  point  about  3  miles  south  of  Cape  Hannock.  The  material 
is  principally  stone,  placed  in  position  from  a  tramway  resting  on  piles 
driven  along  the  line  of  the  jetty. 

The  jetty  is  now  under  construction  for  a  little  more  than  one- half  a 
mile ;  over  much  of  this  distance  only  a  thin  layer  of  stone  has  yet  been 
placed.  Gnie  work  is  not  sufficiently  advanced  to  show  any  appreciable 
effect  upon  the  channel  over  the  bar. 

The  amount  appropriated  for  this  work  is  $287,500,  of  which  there  has 
been  expended  to  June  30, 1888,  $247,331.76. 

July  1, 1867,  amonnt  available $153,959.31 

From  sale  of  powder  to  appropriation  improYing  Chehalis  Biver^  Wash- 
ington Territory 78.00 

154,037.31 
July  1,  1888,  amount  expended  daring  fiscal  year,  ezclnsiYe 

of  liabilities  ontstanding  July  1, 18c^ |102, 791. 06 

July  1,  1888,  outstanding  liabilities 11,000.00 

-r 113,791.06 

July  1,  1888,  balance  available 40,246.25 

Amount  appropriated  by  act  of  August  11, 1888 500.000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 540, 246. 25 

(  Amount  (estimated)  required  for  completion  of  existing  project 2, 923, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

{      1890 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  fi  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  8  S  1.) 

2.  Construction  of  canal  at  the  Ca^cades^  Columbia  River ^  Oregon. — The 
general  scope  of  the  improvement  which  it  is  desired  to  efifect  at  the 
Cascades  of  the  Columbia  Uiver  includes  a  reach  of  about  4^  miles. 
Tbe  principal  obstruction  to  navigation  occurs  at  the  upper  end  of  this 
reach,  at  what  is  known  as  the  Upper  Cascades. 

The  project  contemplates  that  the  river  should  be  improved  below 
the  Upper  Cascades  by  removing  bowlders  and  projecting  points  in  the 
l)ed  and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up 
to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  overcome 
by  digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a  low 
projecting  spur,  and, placing  in  this  a  lock  and  suitable  other  structures 
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which  will  permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of  water 
in  the  river.  .  This  lock  to  be  so  arranged  that  additional  stractares 
may  be  made  which  will  permit  navigation  at  higher  stages.  So  far  as 
is  contemplated  for  the  present  the  first  part  of  the  project  is  completed. 

Up  to  the  present  time  there  have  been  excavated  from  the  line  of  the 
canal  in  the  neighborhood  of  250,000  cubic  yards  of  material  of  various 
kinds,  such  as  bowlders,  gravel,  sand,  and  bed-rock  conglomerate.  To 
complete  this  with  its  lock  structures  and  guard-gates,  it  is  estimated 
that  about  400,000  cubic  yards  of  material  of  the  same  general  char- 
acter are  yet  to  be  moved. 

About  40,000  cubic  yards  of  dry  stone  wall  and  slope  paving  have 
been  laid  on  the  sides  of  the  upper  and  lower  entrances  to  the  lock.  A 
considerable  quantity  of  concrete  and  rubble  work  has  been  done  which 
was  necessary  to  keep  out  water  during  process  of  construction.  About 
2,600  cubic  yards  of  stone  have  been  cut  and  prepared  for  use  in  the 
further  construction  of  the  entrancxi-walls. 

The  principal  operatious  during  the  year  were  the  excavation  of  about 
22,045  cubic  yards  of  material,  making  concrete  and  rubble  masonry, 
cutting  stone  for  side-walls  and  caisson  masonry,  and  paving  side- walls. 

The  amount  appropriated  for  this  work  is  $1,442,500,  of  which  $1,140,- 
451,06. has  been  expended. 

July  1,  1887,  amount  available $79, 827. 38 

From  sale  of  coudeniDcd  i>roperty 10. 00 

79.837.38 
July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

ootstandmgJuly  1,1887 77,788.44 

July  1,  1888,  balanco  available 2,048.94 

Amountappropriatedby  act  of  August  11,  1888 300,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 302, 048. 94 

r  Amount  (estimated)  required  for  completion  of  existing  project 1, 550, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1890 500^000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
L     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  S  8  2.) 

3.  Chehalis  River,  Washington  Territory. — ^The  project  for  the  improve- 
ment of  this  river  consists  in  removing  logs,  snags,  and  other  obstruc- 
tions from  its  bed  and  banks,  so  as  to  provide  a  navigable  channel-way 
daring  its  medium  and  higher  stages  from  Olaquato,  a  small  stream  near 
its  headwaters,  to  Graty's  Harbor,  into  w^hich  it  empties.  This  distance 
is  between  80  and  100  miles. 

Montesano,  12  miles  from  its  mouth,  is  the  head  of  coasting  naviga- 
tion. Eighteen  feet  at  high  tide  can  be  carried  to  this  point.  The  head 
of  tide  is  at  Elma,  IC  miles  above  Montesano.  Between  these  points 
navigation  is  obstructed  by  snags  and  fallen  trees.  By  removing  these 
a  good  all-the-year-round  channel  can  be  provided  from  Elma  to  the 
mouth.  Above  Elma  the  river,  during  summer  and  fall,  is  practically 
blockaded  by  snags,  rafts,  and  shoals.  These  latter,  in  many  cases,  are 
reported  to  have  but  from  6  to  12  inches  of  water  on  them. 

During  the  year  353  snags  and  129  overhanging  trees  were  removed. 
Eighteen  thousand  dollars  has  been  appropriated  ibr  this  work  of  which 
$7,960.83  has  been  expended. 
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July  1,  1887,  amouat  available $1,269.94 

Received  from  Bale  of  faze  and  caps  to  appropriation,  improving  Skagit 

and  other  rivers,  Washington  Territory 1 ,  15.54 

1,285.48 
July  1,  1888,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 : $1,244.97 

Jaly  1,  1888,  outstanding  liabilities 1.34 

1,246.31 

July  1,  1888,  balance  available 39.17 

Amount  appropriated  by  act  of  August  11,  1888 2,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1889 2, 039. 17 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  n  ne  30, 1890      3,  OuO.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  3.) 

4.  IScagity  SteHaquamish^  NooUackj  Snohomishj  and  Snoquahnie  rivers, 
Washington  Territory. — The  project  for  the  improvement  of  these  rivers 
contemplated  the  removal  of  logs,  snags,  trees,  and  other  obstructions 
to  'their  navigation.  There  is  provided  for  this  purpose  a  snag-boat 
partially  complete  with  an  outfit  of  tools  and  appliances,  which  passes 
from  one  river  to  the  other  doing  services  in  each  as  far  as  the  necessi- 
ties of  the  commerce  require  and  the  amounts  appropriated  will  admit. 
The  aggregate  navigable  length  of  the  rivers  is  about  250  miles. 

During  the  year  708  snags  were  removed  from  the  Snohomish  and 
Snoqualmie  rivers. 

Fifty-seven  thousand  five  hundred  dollars  has  thus  far  been  appro- 
priated for  these  rivers,  of  which  $42,398.67  has  been  expended  up  to 
July  1, 1888. 

July  1,  1887,  amount  available |3, 829. 04 

July  1, 1888,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |3,727. 39 

July  1,  1888.  outstanding  liabilities .82 

3,728.21 

July  1, 1888,  balance  available 101.33 

Amount  appropriated  by  act  of  August  11,1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 101. 33 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  8  8  4.) 

6.  Qauging  waters  of  Columbia  River. — The  object  of  these  gaugiujEfs 
is  to  keep  a  record  of  the  fluctuations  of  the  Oolumbia  Biver  which  will 
be  used  in  connection  with  its  improvement  at  various  points.  By  the 
gauges  established  at  various  points,  the  pilots,  captains,  and  those 
interested  in. navigation  are  enabled  to  ascertain  the  stage  of  water  at 
all  times  on  the  crossings  and  places  of  difficult  navigation,  and  to  reg- 
ulate the  movement  and  draught  of  their  vessels  accordingly.  An 
automatic  self-registering  gauge  at  Astoria  has  been  found  to  be  useful 
in  indicating,  in  a  general  way,  the  condition  of  the  bar  at  the  mouth 
of  the  river,  besides  giving  much  data  from  which  the  tide  tables  are 
constructed. 

To  maintain  these  constantly  a  yearly  appropriation  of  $2,000  will  be 
necessary. 
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July  1,  1887,  amoant  available |45.20 

July  1,  land,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  la87 45.20 

Amount  appropriated  by  act  of  August  11,  1888 2,500.00 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  6.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENTS  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  6, 
1886. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Captain  Powell,  and  rei)orted 
by  him  as  not  worthy  of  improvement : 

1.  Wood  Eiverj  Oregon, — (See  Appendix  S  S  6.) 

2.  Lifik  Biver^  Oregon. — (See  Appendix  S  S  7.) 

The  results  of  the  above  were  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  58,  S'iftieth  Congress,  first  session. 

IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
,    LAND,   OREGON;   OF    UPPER  WILLAMETTE,  UPPER    COLUMBIA  AND 
SNAKE,  AND  COWLITZ  RIVERS,    OREGON  AND  WASHINGTON  TERRI- 
TORY. 

Officer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers ;  Supervising 
Engineer,  Col.  G.  H.  Mendell,  Cori^s  of  Engineers. 

1.  Columbia  and  Lower  Willamette  rivers^  below  Portland,  Oregon. — The 
project  for  this  improvement  was  adopted  in  1877,  and  modiiied  subse- 
quently, the  object  being  to  afford  a  ship-channel  of  20  feet  depth  at 
low  water  by  contraction  and  shore  protection  works  at  four  bars  be- 
tween Portland  and  Columbia  City,  Oregon,  by  temporary  improvement 
at  the  bars  during  construction  of  the  works,  by  temporary  improve- 
ment at  three  shoal  places  below  Columbia  City,  and  by  snagging  opera- 
tions. 

The  natural  depth  of  the  channel  at  the  shoalest  places  was  about  9 
feet,  and  on  six  other  bars  it  was  from  lOJ  to  15J  feet  at  low  water. 

The  amount  expended  on  the  project  to  June  30, 1888,  was  $447,040.98, 
and  has  resulted  in  maintaining  a  channel  depth  of  successively  17, 18, 
and  19  feet  at  low  water  from  Astoria  over  the  whole  reach  of  100 
miles. 

Operations  during  the  year  have  been  practically  suspended.  A 
snag-boat  has  been  constructed  at  a  cost  of  $19,560.  Minor  surveys 
have  been  made  with  a  view  to  watch  the  development  of  the  dike 
channel  at  St.  Helen's  Bar.  A  channel  was  dredged  across  this  bar 
early  in  October,  1887,  at  the  expense  of  the  Board  of  Trade  of  the  city 
of  Portland,  Oregon  j  cost,  $3,500. 

An  examination  into  the  subject  of  the  salmon  fisheries  of  the  Colum- 
bia and  their  relation  to  navigation  was  made  under  a  resolution  of 
Congress,  and  report  submitted  under  date  of  December  21, 1887. 

Sixty  cubic  yards  of  dangerous  rock  were  removed  from  the  Ross 
Island  Channel  in  Portland  Harbor. 

Generally,  the  river  constructions,  floating  property,  and  plant  have 
been  watched  and  cared  for,  but  at  considerable  expense. 
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July  1,  ld87,  amount  available 1*24, 604. 05 

July  1, 18dH,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitieo  outstanding  July  1,  1887 flG,  576. 79 

July  1, 1888,  outstanding  liabilities 127.67 

July  1, 1888,  amount  covered  by  existing  contracts 7, 185. 00 

• 22,849.46 


July  1, 1888,  balance  available 1,714.59 

Amount  appropriated  by  act  of  August  11,1888 100,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889 101, 714. 59 


'Amount  (estimated)  required  for  completion  of  existing  project  and 

maintenance 325,000.00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  end  inff  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 

(See  Appendix  TTl.) 

2.  Of  Upper  Willamette  River,  Oregon, — The  project  for  this  improve- 
meut  was  adopted  in  1870,  modified  in  1878,  and  extended  in  later  years. 
The  object  is  to  afford  and  maintain  an  easy,  light-draaght  navigation 
jfrom  Portland  to  Eageue  City,  Oregon,  and  in  12  miles  of  tributaries, 
making  in  all  a  distance  of  184  miles.  The  work  consists  in  snagging 
operations,  bar-scraping,  and  for  the  reach  between  Willamette  Falls 
and  Corvallis,  in  the  contraction  of  water-way  by  low  cut  off  dams  and 
rock  removal.  The  nataral  channel  from  Portland  to  Willamette  Falls, 
12  miles,  was  generally  deep  and  wide,  above  it  is  narrow,  tortuous, 
and  much  obstructed.  The  mouth  of  the  Yamhill,  28  miles  from  the 
Falls,  was  the  head  of  an  inconvenient  low- water  navigation  in  a  draught 
of  2 J  feet.    Only  1  foot  could  be  carried  above. 

Present  project  was  adopted  in  1878. 

Total  appropriation  to  date  is  $84,000. 

Amount  expended  $83,996.77,  of  which  about  $25,000  has  been  applied 
to  maintenance. 

Ko  work  has  been  done  during  the  year. 

July  1,  1887,  amount  available $2,910.73 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $2,563.36 

July  1, 1888,  outstanding  liabilities 344.14 

2,907.50 


July  1,  1888,  balance  available 3.23 

Amount  appropriated  by  act  of  August  11,  1888 29,000.00 


Amonn  t  available  for  fiscal  year  ending  June  30, 1889 29, 003. 23 

(See  Appendix  T  T  2.) 

3.  Tipper  Oolumbia  and  Snake  rivers,  Oregon  and  Washington  Terri- 
tory.— ^The  plan  for  this  improvement,  adopted  in  1877,  consists  in  rock 
removal  at  a  number  of  very  swift  rapids  to  give  channel  depths  at  low 
water  of  5^  feet  upon  the  Oolumbia  and  4^  feet  upon  the  Snake ;  a  river 
length  of  206  miles  between  Oelilo,  on  the  Columbia,  and  Lewiston,  on 
the  Snake.  The  natural  channel  was  narrow,  tortuous,  and  dangerous, 
with  many  very  difficult  rapids. 

The  amount  expended  to  June  30,  1888,  is  $126,000,  and  has  resulted 
in  improvement  of  fifteen  different  localities. 

No  work  has  been  done  during  the  year. 
BNG  88— —20 
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Amount  appropriated  by  act  of  August  11.18^8 $10,000.00 

r  Amount  (estimated)  required  for  completion  of  esistiug  project 16, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    16, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  J867. 

(See  Appendix  T  T  3.) 

4.  Lower  Clear  Water  River,  Idalw. — ^The  present  project,  adopted  in 
1878,  is  to  make  a  channel  through  rock-reefs  and  cobble-stone  bi^rs 
from  Lewistou,  at  the  mouth  of  the  river,  to  North  Fork,  a  distance  of 
40  miles,  to  secure  a  low-water  draught  of  4  feet. 

The  amount  expended  to  June  30,  1888,  is  $16,000,  and  has  resulted 
in  improvement,  more  or  less  complete,  over  the  lower  reach  of  30  miles. 

5  Amount  (estimated)  required  for  completion  of  existing  project $19, 424. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

4.  Cowlitz  River ^  Washington  Territory, — The  project  for  this  improve- 
ment, adopted  in  1880,  consists  in  wing-dam  construction,  bar-scraping, 
and  snagging  operations  to  secure  a  light-draught  navigation  up  to 
Toledo,  a  little  more  than  30  miles  above  the  mouth. 

The  original  estimate  for  this  work  was  $3,000  for  construction  in  the 
first  year  and  an  annual  expenditure  thereafter  of  $2,000  for  mainte- 
nance by  snagging  operations. 

The  total  appropriation  to  date  is  $8,000.  The  amount  expended  to 
date  is  $8,000. 

No  work  was  done  during  the  year. 

Amount  appropriated  by  act  of  August  11,  1888 $3, 000.  00 

(Amount  (estimated)  reqjuired  for  completion  of  existing  project Indeterminate 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.)  . 

EXAMINATIONS,  SURVEYS,  AND   OGNTINaENOIES  OF  RIVERS  AND  HAR- 
BORS. 

For  examinations  and  surveys  for  improvement,  and  for  contingencies 
and  for  incidental  repairs  of  harbors  for  which  there  is  no  special  ap- 
propriation, an  appropriation  of  $175,000  should  be  made,  of  which  sum 
#76,000  for  surveys  and  $100,000  for  contingencies,  including  incidental 
repairs  of  harbors. 

MISSISSIPPI   RIVER  -COMMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  Con  - 
gress  of  June  28,  1879,  reports  to  and  receives  instructions  from  the 
Secretary  of  War  through  this  office. 

The  Secretary  of  War  transmitted  to  the  House  of  Representatives, 
January  3, 1888,  a  report  from  the  Commission  showing  the  progress  of 
its  operations  from  July  1  to  November  1, 1887.  This  report  was  printed 
as  House  Ex.  Doc.  No.  55,  part  1,  Fiftieth  Congress,  first  session.  (See 
also  Appendix  U  U  1.) 

The  report  of  the  Commission  for  the  fiscal  year  ending  June  30, 1888, 
embracing  the  following  subjects,  viz,  (I)  Surveys  and  examinations; 
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<2)  Construction ;  (3^  Financial  statement,  and  (4)  Estimates,  will  be 
foutid  in  Appendix  U  U  2. 

Tlie  estimate  of  funds  required  for  the  service  of  the  Commission  for 
tbe  fiscal  year  ending  June  30,  1890,  is  stated  in  the  above  report,  as 
follows : 

ESTIMATE  OF  FUNDS  FOR  THE  MISSISSIPPI  BIVER  COMMISSION   FOR  THE  FISCAL  YEAR 

ENDING  JUNE  30,  iS90, 

Sundry  civil  bill. 

JlisM^isippi  River  Commisai on.— For  salaries,  iDspo^ctions,  and  traveling  ex- 
ptMises  of  the  Miesiesippi  River  Commission;  for  printing  and  tele- 
graphing ;  for  office  expenses  and  miscellaneous |35, 000 

Biver  and  harbor  bill. 

For  .surveys  and  examinations  of  the  Mississippi  BHver  from  the  head  of 

the  Passes  to  its  headwaters :  continuing  survey 150,000 

For  improving  the  Mississippi  Kiver  from  the  head  of  the  PasBes  to  the 
month  of  the  Ohio  River 4,000,000 

For  work  at— 

Colnmhus,  Ky.,  continuing  improvement 25,000 

Hiokmau.  Ky.,  continuing  improvement 181,750 

Greenvule  ^.iss.,  continuing  improvement 230,000 

Vicksburgy  Miss.,  continuing  improvement 125, 000 

N'ew  Orleans,  La.,  continuing  improvement 230,000 

For  rectification  of  Red  and  Atchafalaya  rivers 300,000 

MISSOURI   RIVER    COMMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  July  5, 
1884,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
through  this  office. 

The  report  of  the  Commission  describing  the  operations  in  its  charge 
for  the  fiscal  year  ending  June  30, 1888,  will  be  found  in  Appendix  V  V 
of  this  report. 

Tbe  estimate  of  funds  required  for  the  service  of  the  Commission  for 
the  fiscal  year  ending  June  30, 1890,  is  stated  in  the  above  report,  as 
follows : 

1.  For  the  improvement  of  Missouri  River  from  its  month  to  Sionx  City  .^  $1, 000, 000 

2.  For  surveys  and  examinations 120,000 

3.  For  office  and  traveling  expenses  and  salaries  of  CommisBioners 30, 000 

4.  Re-appropriation  for  general  survey  of  Missouri  River  of  the  item  of 
$15;000,  appropriated  in  the  act  of  July  5, 1884,  for  survey  of  river  above 

the  falls 15,000 

Total 1,165,000 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

1.  Report  of  the  Board  of  Engineers  relative  to  the  construction  of  cer- 
tain bridges  across  the  Missouri.  Mississippi^  and  Illinois  rivers, — Senate 
bill  276,  authorizing  the  construction  of  bridges  in  certain  parts  of  the 
above-mentioned  rivers,  having  been  referred  to  this  office  by  the  Com- 
mittee on  Commerce  of  the  Senate  for  examination,  a  Board  of  Engineer 
Officers  was  constituted  by  order  of  the  Secretary  of  War  to  report  upon 
its  provisiona 

The  report  was  transmitted  to  the  Senate  by  the  War  Department 
March  7,  1888,  and  printed  as  Senate  Ex.  Doc.  120,  Fiftieth  Congress, 
firnt  session. 
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The  Board,  after  giving  the  subject  full  and  careful  coDsideiation,. 
prepared  in  detail  a  bill  to  meet  the  requiremeuts  of  navigation  and 
commerce  and  at  the  same  time  todo  justice  to  the  bridge  interests. 

(See  Appendix  W  W  1.) 

2.  Bridge  across  Staten  Island  Sound  known  as  Arthur  Kill, — To  com- 
ply with  a  resolution  of  the  Senate  Committee  on  Commerce  of  Febru- 
ary 9,  1888,  requesting  the  Secretary  of  War  to  detail  a  Board  of  En^i 
neers  for  the  examination  of  the  Arthur  Kill  Bridge,  then  in  process  of 
construction,  especially  in  reference  to  its  alleged  obstruction  to  naviga- 
tion, the  board  so  detailed  completed  the  duty  assigned  to  it  and  sub- 
mitted two  reports  thereon  April  10,  1888,  the  members  being  divided 
in  opinion  regarding  the  subject. 

These  reports,  with  a  letter  of  transmittal  from  the  Secretary  of  VVar^ 
were  transmitted  to  the  Senate  May  11, 1888,  and  printed  as  Senate  Mis. 
Doc.  130,  Fiftieth  Congress  first  session.     (See  Appendix  W  W  2.) 

3.  Report  of  a  Board  of  Engineers  on  Senate  bill  No.  1850,  Fiftieth  Con- 
gress, first  session,  to  authorize  the  construction  of  a  bridge  across  tlie  waters 
of  Arthur  Kill  at  or  near  the  town  of  Wesffi^ld,  Staten  Island. — (See  Ap- 
pendix  W  W  3,) 

4.  The  plans  and  locations  of  the  following  bridges,  authorized  by  law, 
have  been  approved  by  the  Secretary  of  War: 

a.  Highway  bridge  a/sross  that  part  of  the  waters  of  Lake  Ohamplain  lying 
between  tlie  towns  of  North  Hero  and  Alburgh^  Vermont,  authorized  by  act 
of  Congress  of  June  20, 1884,  approved  by  the  Secretary  of  War  Jan- 
uary 13,  1887.— ^  See  Appendix  W  W  4.) 

b.  Bridge  of  the  Kansas  City,  Topeka  and  Western  Railroad  Company 
across  Missouri  Biver,  at  Sibley,  Missouri,  authorized  by  act  of  Congress 
of  July  3, 1884,  approved  by  the  Secretary  of  War  April  12, 1887.— (See 
Appendix  W  W  5.) 

c.  Bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Com- 
pany across  the  Ohio  River  at  Ea>st  Cairo,  Kentucky,  authorized  by  acts 
of  Congress  of  December  17, 1872,  and  February  14,  1883,  authorizing 
the  construction  of  bridges  across  the  Ohio  Eiver.  Approved  by  the 
Secretary  of  War  April  15, 1887.— (See  Appendix  W  W  6.) 

d.  Free  wagon  bridge  across  the  Cumberland  River,  near  the  city  of 
Nashville,  Tennessee,  authorized,  by  act  of  Congress  of  March  3, 1887» 
Approved  by  the  Secretary  of  War  May  28, 1887. — (See  Appendix  W 
W7.) 

e.  Bridge  of  the  Ohio  River  Railroad  Company  across  Great  Kanawha 
River^near  Point  Pleasant,  W,  Fa.,  authorized  by  act  of  Congress  of  March 
3, 1887,  for  the  construction  of  bridges  across  the  Great  Kanawha  River 
below  the  Falls.  Approved  by  the  Secretary  of  War,  June  14, 1887. — 
(See  Appendix  W  W  8.) 

/.  Bridgea^oss  thewest  channel  of  the  Detroit  River,  to  connect  Belle  Isle 
Park  with  the  main  land,  authorized  by  act  Congress  of  July  20,  1886. 
Approved  by  the  Secretary  of  War  June  14, 1887. — (See  Appendix  W 
W9.) 

g.  International  bridge  of  the  Sault  Sainte  Marie  Bridge  Company  a^cross 
Sainte  Marie  River,  authorized  by  act  of  Congress  of  July  8, 1882.  Ap- 
proved by  the  Secretary  of  War  June  28,  1887. — (See  Appendix  W  W 
10.) 

h.  Bridge  of  the  Nebraska  Railway  Company  across  Missouri  River  at 
Nebraska  City,  authorized  by  act  of  Congress  of  June  4, 1872.  Approved 
by  the  Secretary  of  War  July  5,  1887.— (See  Appendix  W  W  11.) 
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t.  Combintd  railway  and  wa^on  bridge  of  the  Omaha  and  Council  Bluffs 
Railway  and  Bridge  Company  across  Missouri  River  between  Omaha^  Ne- 
^o^A-a,  and  Council  Bluffs,  Iowa,  authorized  by  act  of  Congress  of  March 
3, 1887.  Approved  by  the  Secretary  of  War  July  19,  1887.— (See  Ap- 
pendix W  W  12.) 

j.  Bridge  of  the  Kew  York  and  Long  Island  Bridge  Company  across 
the  East  River  between  the  city  of  New  York  and  Long  Island^  author- 
ized by  act  of  Congress  of  Marcb  3,  1887.  Approved  bv  the  Secretary 
of  War  October  3,  1887.— (See  Appendix  W  W  13.) 

k.  Bridge  of  the  Ohio  Valley  Railway  Company  across  tlie  Tradewater 
River,  Kentucky,  authorized  by  act  of  Congress  of  February  21,  1887. 
Approved  by  the  Secretary  of  War  October  25, 18S7.— (See  Appendix 
W  W  U.) 

I,  Bridge  of  tJie  8ioux  City  Bridge  Company  across  the  Missouri  River 
«t  Sioux  City,  Iowa,  authorized  by  act  of  Congress  of  August  15,  1876. 
Approved  by  the  Secretary  of  War  March  18,  1888. — (See  Appendix 
W  W  15.) 

m.  Highway  bridge  of  the  Central  Railway  and  Bridge  Company  of  New- 
port, Kentucl^,  across  the  Ohio  River  between  Cincinnati,  Ohio,  and  New- 
port, Kentuchy,  authorized  by  acts  of  Congress  of  December  17,  1872, 
and  February  14,  1883.  Approve<l  by  the  Secretary  of  War  April  18, 
1888.— (See  Appendix  W  W  16.) 

n.  Bridge  of  the  Georgia  Pa^cific  Railroad  Company  across  the  Swvftower 
^uuL  Yazoo  rivers,  authorized  by  act  of  Congress  of  March  3, 1887.  Ap- 
proved by  the  Secretary  of  War  April  28, 1888.— (See  Appendix  W  W 
17.) 

o.  Hi^h  bridge  across  tlie  Mississippi  River  at  Dubuque,  Iowa,  author- 
iced  by  act  of  Congress  of  February  21, 1887.  Approved  by  the  Secre- 
tory of  War  April  30,  1888.— (See  Appendix  W  W  18.) 

p.  Bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio 
River  near  the  mouth  of  Cork^'s  Run,  in  Allegheny  County^  Pennsylvania, 
authorized  by  act  of  Congress  of  May  14,  1888.  Approved  by  the  Sec- 
retary of  War  June  18,  1888.— (See  Appendix  W  W  19.) 

g.  Bridge  of  the  Georgia  Pacific  Railway  Company  across  the  Tonibigbee 
River  at  Waverly,  Mississippi,  authorized  by  act  of  Congress  of  March 
^,  1887.  (The  act  of  April  2, 1888,  changes  the  name  of  this  company 
to  railway  instead  of  railroad.)  Approved  by  the  Secretary  of  War 
June  19, 1888.— (See  Appjendix  W  W  20 ) 

r.  Bridge  of  the  Memphis  and  Charleston  Railroad  Company  across  the 
Tennessee  River  at  Chattanooga,  Tennessee,  authorized  by  act  of  Con- 
gress of  February  28, 1887.  Approved  by  the  Secretary  of  War  July 
11,  1888.— (See  Appendix  W  W  21.) 

«•  Bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Com- 
pany across  the  Mississppi  River  at  Memphis,  Tennessee,  authorized  by 
act  of  Congress  of  April  24,  1888.  Approved  by  the  Secretary  of  War 
August  23,  1888.— (See  Appendix  W  W  22.) 

EBPOETS     RESPECTING      INTERFERENCES      WITH     NAVIGATION      BY 
BRIDGES,   CAUSEWAYS,   AND   OTHER   STRUCTURES. 

To  comply  with  the  requirements  of  section  2  of  the  river  and  har- 
bor act  of  July  5,  1884,  and  of  section  4  of  the  river  and  harbor  act  of 
August  5,  1886,  the  Secretary  of  War  transmitted  to  Congress  Decem- 
ber 18,  1885,  February  24,  1887,  and  December  10,  1887,  copies  of  re- 
ports from  officers  in  charge  of  river  and  harbor  districts,  made  under 
orders  from  this  office,  of  instances  where  bridges,  causeways,  and  other 
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Structures  erected  or  in  proce8s  of  erection  do  or  will  interfeee  with  free 
and  safe  navigation. 

These  reports  were  printed  as  Senate  Ex.  Doc.  12,  Forty-ninth  Con- 
gress, first  session ;  Senate  Ex.  Doc.  105,  Forty-ninth  Congress,  second 
session,  and  House  Ex.  Doc.  12,  Fiftieth  Congress,  first  session. 

(See  also  Appendix  W  VV  23.) 

OCCUPANCY  OP  AND   INJURY  TO    PUBLIC   WORKS    BY    CORPORATIONS 

AND  INDIVIDUAXS. 

To  comply  with  the  requirements  of  section  2  of  the  river  and  har- 
bor act  of  July  5,  1884,  and  section  4  of  the  river  and  harbor  act  of  Au- 
gust 5,  1886,  the  Secretary  of  W  ar  transmitted  to  Congress  Ii'ebruary 
26,  1885,  and  January  3,  1888,  communications  trom  this  office  con- 
taining reports  from  officers  in  charge  of  river  and  harbor  districts  of 
instances  in  which  piers,  breakwaters,  or  other  works  built  by  the  United 
States  in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured 
by  corporations  or  individuals,  which  reports  were  printed  as  House  Ex. 
Doc.  259,  Forty-eighth  Congress,  second  session,  and  House  Ex.  Doc.  66^ 
Fiftieth  Congress,  first  session. 

(See  also  Appendix  X  X.) 

MISCELLANEOUS. 

[Public  -works  not  provided  for  in  acts  making  appropriations  for  the  constraction^ 
repau-,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  REPAIRS  OP  WASHINGTON  AQUEDUCT— INCREAS- 
ING WATER  SUPPLY  OP  THE  CITY  OF  WASHINGTON — ERECTION  OF 
FISH-WAYS  AT  THE  GREAT  PALLS  OP  THE  POTOMAC. 

Officer  in  charge.  Maj.  G.  J.  Ly  decker,  Corps  of  Engineers,  with  Lieut. 
0.  McD.  Townsend,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Washington  Aqueduct. — The  appropriation  of  $20,000  ha^  been  ap- 
plied as  usual,  to  maintaining  the  aqueduct  and  its  accessory  structures 
in  proper  repair,  and  to  regulating  the  supply  of  Potomac  water  to  the 
cities  of  Washington  and  Georgetown. 

In  addition  to  the  ordinary  minor  repairs  and  routine  work  consid- 
erable progress  in  extending  the  macadam  roadway  overlying  and  pro- 
tecting the  aqueduct  was  made,  4,682  cubic  yards  of  broken  stone  hav- 
ing been  applied  to  this  purpose;  the  old  dam  across  the  Maryland 
Channel  of  the  Potomac  at  the  Great  Falls  was  re-enforced  by  a  backing 
of  about  850  cubic  yards  of  riprap  careluliy  placed,  and  a  new  flooring 
of  3  inch  Georgia  pine  was  placed  on  the  bridge  spanning  the  waste- 
channel  at  the  receiving  reservoir. 

July  1,  18S7,  amount  available .• $20,000.  CO 

July  1,  188b,  amount  expended  during  fiscal  year '^19, 021. 94 

July  1,  1888,  outstanding  liabilities 978. 0<5 

20,000.00 

The  sum  of  $20,000 — being  the  same  as  that  appropriated  annually 
for  the  past  nine  years — is  required  for  engineering,  maintenance,  and 
repairs  of  the  aqueduct  for  the  year  ending  June  30,  1890. 

(See  Appendix  Y  Y  1.) 

2.  Increasing  the  water  supply  of  the  city  of  Washington,  District  of 
Columbia, — ^The  approved  project  for  this  work  comprises,  first,  the 
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extensiou  of  the  dam  at  the  Great  Falls  of  the  Potomac  across  Conn's 
Island  and  the  Virginia  Channel  to  the  Virginia  shore,  and  the  comple- 
tion of  the  whole  to  an  elevation  of  148  feet  above  mean  liiirh  tidt^  at 
the  navy-yard,  this  elevation  being  about  15  inches  above  the  crest  of 
the  old  dam  across  the  Maryland  Channel  of  the  river;  second,  the 
extension  of  the  aqueduct  by  a  tunnel  20,G9G.3  feet  long,  from  the  ter- 
minus pf  the  conduit  at  Drover's  Rest  (distributing  reservoir)  to  the  site 
of  the  new  reservoir  near  Howard  University  5  third,  construction  of  a 
new  reservoir  at  that  place  capable  of  holding  about  300,000,000  gal- 
lons ;  fourth,  making  the  necessary  main  connections  for  taking  the 
water  from  the  new  reservoir  into  the  system  of  supply  mains  for  the 
city. 

Operations  during  the  i)ast  fiscal  year  were  confined  to  work  on  the 
tunnel  and  Jiew  ^'eservoir,  the  dam  having  been  completed  in  the  summer 
of  1886,  and  the  new  mains  laid  to  within  a  i'ew  leet  of  the  proposed 
eflBnent  gate  house  at  the  new  reservoir. 

On  \he  tunnel  work  was  carried  on  until  September  30,  1887,  when 
the  appropriation  became  exhausted,  all  work  was  stopped,  and  the 
tunnel  allowed  to  fill  with  water.  The  deficiency  act,  approved  March 
30,  1888,  appropriated  the  sum  of  $355,000  for  completing  the  tunnel, 
and  operations  were  at  once  resumed,  but  it  was  not  until  the  latter 
part  of  May  that  work  on  the  tunnel  lining  was  well  started.  The 
length  of  tunnel  lined  during  the  year  was  3,959^  feet,  making,  to  June 
30, 1888,  the  total  length  lined  10,069}  feet;  the  length  of  lining  remain- 
ing to  be  done  is  10,626.8  feet.  The  act  6f  appropriation  requires  that 
the  work  appropriated  for  shall  be  completed  by  November  1, 1888,  but 
it  will  be  absolutely  impossible  to  comply  with  this  requirement,  and  it 
accordingly  becomes  a  question  whether  further  legislation  by  Congress 
will  not  be  required  to  legalize  exx>enditures  made  from  this  appropria- 
tion after  the  specified  dat^. 

On  the  reservoir  the  work  under  contract  was  completed  by  the  end 
of  October,  1887,  the  principal  items  of  work  accomplished  during  the 
year  being  about  45,000  cubic  yards  of  excavation,  and  7,500  square  yards 
of  slope  paving.  The  construction  of  the  combined  influent  and  effluent 
gate-house,  and  the  completion  of  the  reservoir  sloi)es  in  its  vicinity, 
remains  to  be  done  before  water  can  be  let  into  the  reservoir,  but  this 
can  not  be  undertaken  until  the  tunnel  contractoi'S  finish  operations  at 
the  inlet  shaft  and  remove  their  plant  from  that  point ;  this  will  prob- 
ably be  accomplished  by  the  middle  of  August,  1888. 

Jaly  1,  1887,  amoant  UDezpended  on  aU  items  of  appropriations $493, 802. 24 

Amount  appropriated  by  act  of  March  30, 1888 3o5, 000. 00 

848,802.24 
July  1,  1388,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities $298, 607. 59 

July  1, 1888,  outstanding  liabilities 43,908.08 

Julv  1,  1888,  amount  covered  by  existing  contracts 283, 522. 50 

G2«,038.17 

July  1,  1888;  balance  available  (less  $611.24  disbursed  directly  from  the 
United  States  Treasury  Department  for  advertising) 222, 764.  07 

At  this  writing  it  is  believed  that  the  above  will  suflBce  for  the  com- 
pletion of  the  work  in  all  its  essential  parts,  and  therefore  no  estimate 
is  now  submitted  for  any  additional  appropriation  ;  it  will  ultimately 
be  necessary  to  provide  funds  for  properly  finishing  the  grounds  about 
the  new  reservoir,  and  for  surface  work  at  the  sevrrol  tunnel  shafts,  but 
the  requisite  amount  can  not  be  <U*termiiKMl  nciMuatcly  at  ]>resent,  and 
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the  matter  will  be  made  the  subject  of  a  special  communication  at  some 
later  date. 
(See  Appendix  Y  Y  2.) 

3.  Ereetimi  of  fish-ways  at  Oreat  Falls  of  the  Potomac. — No  work  has 
been  done  on  the  fish-ways  during  the  past  fiscal  year,  there  being  no 
suflicient  appropriation  for  doing  any  useful  work.  The  deficiency  act- 
approved  February  1,  1888,  appropriated  $25,000  for  their  completion, 
but  it  has  not  yet  been  settled  whether  this  appropriation  is  to  be  dis- 
bursed under  the  directions  of  the  War  Department  or  directly  in  the 
office  of  the  United  States  Commissioner  of  Fish  and  Fisheries. 

The  original  appropriation  for  the  work  was  $50,000,  of  which  there 
had  been  expended  prior  to  June  30, 1888,  the  sum  of  $44,365.18,  leav- 
ing $5,634.82  as  the  balance  then  available. 

The  money  statement  for  the  year  ending  June  30, 1888,  is  as  follows : 

July  1,1888,  amount  available $5,634.82 

Amount  appropriated  by  act  of  February  1, 1888 •  25,000.00 

30,634.82 
July  1, 1888,  outstanding  liabilities  for  surveys  in  May  and  June;  1888 435»  50 

July  1,1888,  balance  available 30,199.32 

Ko  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  T  Y  3.) 

IMPROVEMENT  AND  OAEB  OP  PUBLIC    BUILDINGS   AND    aEOUNDS    IN 
THE  DISTRICT  OP  COLUMBIA. 

Officer  in  charge,  Lieut.  Ool.  John  M.  Wilson,  Corps  of  Engineers, 
colonel,  U.  8.  Armv. 

1.  Improvement  and  care  of  public  buildings  and  grounds  in  the  District 
of  Columbia. — ^At  the  Executive  Mansion  the  outside  of  the  conservatory 
and  a  portion  of  the  outside  of  the  main  building  were  repainted  and  a 
number  of  rooms  and  halls  repainted  and  calcimined. 

The  tile  floor  of  the  main  vestibule  was  repaired  and  the  fresco  work 
on  ceiling  and  side  walls  cleaned  and  restored. 

New  carpets  were  placed  in  the  green  and  blue  parlors,  and  the  furni- 
ture in  the  blue  parlor,  a  portion  of  that  in  the  east  room,  the  green 
parlor,  the  southwest  bed-room,  and  the  upper  corridor,  which  had  he- 
come  worn  and  shabby,  was  repaired ;  new  matting  was  placed  in  the 
blue  parlor  and  linoleum  on  the  floors  of  the  kitchen  and  pantry ;  a  iew 
articles  of  furniture  were  purchased  and  such  curtains  as  were  no  longer 
fit  for  use  were  replaced  with  others ;  a  storage  closet  was  constructed 
in  the  attic;  the  ceiling  over  the  south  balcony,  which  was  in  a  danger- 
ous condition,  was  taken  down  and  renewed. 

The  superstructure  of  one  green-house,  which  was  in  poor  condition, 
was  renewed  and  various  repairs  were  made  to  all  the  other  green 
houses.    The  entire  sewerage  of  the  Mansion  was  overhauled,  and  the 
chandeliers  in  the  parlors  and  state  dining-room  were  repaired  and  re 
stored,  as  far  as  possible,  to  their  original  condition. 

Extensive  repairs  were  made  to  the  greenhouses  at  the  nurseries  and 
a  new  cold  frame  pit,  200  feet  long,  was  constructed. 

In  addition  to  the  general  work  performed  for  maintaining  in  good 
condition  the  improved  public  reservations,  three  heretofore  partially 
improved  have  been  highly  improved;  and  of  three  heretofore  unim- 
proved, one  has  been  highly  and  two  partially  improved. 

The  high  iron  fences  have  been  removed  from  all  the  smaller  trian- 
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galar  reservations,  except  one  at  the  northwest  corner  of  Pennsylvania 
avenae  and  Twentieth  street,  where  the  fence  was  allowed  to  remain 
for  the  present  at  the  request  of  citizens  living  in  the  vicinity. 

Extensive  improvements  were  made  at  the  grounds  around  new 
Pension  Building  and  at  the  Smithsonian  grounds.  At  the  latter,  2,983 
square  yards  of  asphalt  pavement  was  constructed  on  the  main  road 
l>etween  Seventh  and  Twelfth  streets. 

Asphalt  walks  were  constructed  leading  to  and  around  the  Garfield 
statue. 

A  large  amount  of  work  was  done  at  Reservation  Number  Seventeen. 
New  roads  were  laid  out  and  constructed,  lawns  graded  and  seeded,  and 
a  number  of  trees  and  shrubs  planted. 

Water  was  introduced  into  three  reservations,  the  supply  at  the 
green-houses  largely  increased,  and  improvements  made  at  the  spring 
supplying  the  Capitol. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  fbr  the  fiscal  year  ending  June 
.30, 1890. 

His  estimates  are  as  follows : 

For  improYement  and  oare  of  pabllo  ^rounds $133,788.50 

For  compensation  of  persons  emiTloyea  on  public  building  and  fl^roonds. .      51, 100. 00 
For  replacing  the  overhead  system  of  telegraph  wires  withdapTioate  six- 
conductor  underffroond  cable,  and  for  care  and  repair  of  existing  lines .      10, 000. 00 
For  contingent  and  incidental  expenses  of  public  bnildings  and  grounds .  500  00 

195,388.50 
(See  Appendix  Z  Z  1.) 

2.  TTndergrouTid  Telegraph  and  Telephom  Wires. — A  resolution  of  the 
Senate  of  March  26, 1888,  having  directed  the  Superintendent  of  Public 
Buildings  and  Grounds  to  report  to  that  body  a  comprehensive  system 
af  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Washing- 
ton, a  report  from  Col.  John  M.  Wilson,  in  charge  of  public  buildings 
and  grounds,  giving  in  detail  the  routes  for,  and  extent  of,  such  a  sys- 
tem as  would  embrace  all  the  required  points,  together  with  an  estimate 
of  its  cost,  was  submitted,  through  this  office,  and  printed  as  Senate  Ex. 
Doc.  No.  163,  Fiftieth  Congrese,  first  session.   ' 

(See  Appendix  Z  Z  2.) 

3.  Washington  Manument'-'By  direction  of  the  President,  as  con- 
tained in  Special  Orders  No.  76,  Headquarters  of  the  Army,  Adjutant 
General's  Office,  April  3,  1888,  Col.  John  M.  Wilson,  XJ.  8.  Army,  Lieu- 
tenant-colonel of  Engineers,  reported  on  the  4th  of  April,  1888,  to  the 
Joint  Commission  for  the  construction  of  the  Washington  Monument 
created  by  the  act  of  Congress  approved  August  2,  1876,  as  the  engineer 
in  charge  of  the  consteuction  of  the  Monument,  vice  Col.  Thos.  Lincoln 
Casey,  Corps  of  Engineers,  relieved  at  his  own  request.  By  act  of 
Congress,  apprpvod  October  2,  1888,  known  as  the  sundry  civil  bill, 
the  Joint  Commission  above  referred  to  wa«  dissolved  at  its  own  r^* 
quest,  and  the  Secretary  of  War  was  charged  with  the  custody,  care, 
and  protection  of  the  Monument,  and  on  October  6, 1888,  the  Secretary 
of  W^r  placed  under  the  supervision  of  the  Chief  of  Engineers  the 
general  charge  of  the  same. 

The  last  report  made  by  Colonel  Casey  to  the  Joint  Commission  was 
dated  December  1,  1887,  and  was  submitted  to  Congress  on  December 
17,  1887. 

Since  December  1,  1887,  about  120,000  cubic  yards  of  earth  has  been 
deposited  in  position,  under  contract,  in  construclinjr  an  earthen  em- 
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bankment  around  the  MoDument,  making  in  all  about  205,000  cabio 
yards  deposited  nnder  the  contract.  The  embankment  when  completed 
will  contain  about  267,412  cubic  yards.  The  steam  machinery  and  the 
electric-light  plant  have  been  put  in  running  order,  and  the  elevator 
and  machinery  connected  therewith  will  be  started  at  an  early  day. 

The  construction  of  a  marble  lodge-house,  to  be  erected  at  the  ex- 
pense of  the  Washington  Monument  Society  at  a  cost  of  $10,720,  was 
commenced,  under  contract,  etirly  in  April  upon  a  site  about  40  feet  from 
the  Monument,  but  its  location  having  been  subsequently  changed,  by 
direction  of  the  Monument  Commission,  to  a  point  about  4S0feet  east  of 
the  Monument,  at  an  additional  expense  of  $930,  which  was  allowed  the 
conti actors  by  the  Commission,  work  was  suspend:^d  in  May,  but  was 
resumed  early  in  June  at  the  new  site,  and  has  been  continued  in  a  sat- 
isfactory manner.  At  the  close  of  Sei»tember,  1888,  the  walls  of  the 
building  were  nearly  completed. 

During  the  present  fiscal  year  it  is  proposed  to  continue  the  improve- 
ment of  the  grounds,  to  complete  the  new  lodge,  to  insert  in  the  walls  of 
the  Monument  the  memorial  stones  on  hand,  and  to  maintain  in  good 
order  the  machinery  connected  with  the  elevator  and  the  electric  lights. 

Attention  is  invited  to  the  detailed  report  ot  the  officer  in  charge, 
and  to  his  estimates  for  the  fiscal  year  ending  June  30, 1890. 

His  estimates  are  as  follows : 

Por  aalaries  of  omploy^a $8,160.00 

Por  fael,  light,  contingenoies,  eto 2,340.00 

10,600.00 

Balance  on  hand  December  1, 1887 74,9*27.61 

Amount  appropriated  by  act  of  October  2, 1888 27,500.00 

102,427.61 

Amonnt  expended  np  to  September  30, 1888 $44,853.02  • 

Amount  covered  by  existing  contracts 30, 074. 59 

74, 927. 61 

Amonnt  available  October  2,1888 27,500.00 

(See  Appendix  ZZ  3.) 

CONSTRUCTION     AND    IMPROVEMENT    OF    EOADS    AND 
BRIDGES    IN   THE    YELLOWSTONE    NATIONAL   PARK. 

The  beginning  of  systematic  construction  of  roads  and  bridges  fol- 
lowed an  appropriation  of  $40,000  made  by  act  of  Congress  approved 
March  3,  1883,  the  portion  of  the  appropriation  allotted  to  construction 
work  to  be  expended  under  the  supervision  and  direction  of  an  engineer 
officer  to  be  detailed  by  the  Secretary  of  War.  The  construction  of 
roads  and  bridges  has  remained,  since  1883,  under  the  supervision  of  the 
Engineer  Department. 

The  condition  of  the  roads  and  bridges  in  the  Park  prior  to  the  adop- 
tion in  1883  of  a  systeraaticproject,  which  project,  with  such  extensions 
as  subsequent  experience  called  for,  constitutes  the  present  one,  was 
as  bad  as  could  be.  The  roads,  few  in  number  and  short  in  exten|,were 
mere  wagon  trails;  the  grades  were  frequently  excessive,  and  the  roads 
full  of  stumps,  rocks,  boggy  places,  and  dangerous  side-hill  slants. 
The  few  bridges  were  of  weak  and  cheap  construction,  and  the  crossings 
of  the  streams  generally  had  to  be  made  at  fords,  which,  at  time  of 
high  water,  were  ImDassablc. 
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The  project  for  this  improvemeDt  consists  iu  repairing  old  trails,  and 
iQ  the  construction  of  substantial  roads  about  18  feet  in  width,  well 
crowned,  ditched,  and  drained,  with  easy  grades  and,  where  necessary, 
covered  with  gravel  or  broken  rock ;  also,  the  building  of  good  bridges 
over  the  streams ;  the  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  Park  line  at  Gardiner,  Mont.,  to  the  Mammoth 
Hot  Springs,  thence  to  Norris  Geyser  Basin,  thence  to  Upper  Geyser 
Basin,  thence  to  Yellowstone  Lake  via  Shoshone  Lake,  across  the 
great  continental  divide  of  the  Rocky  Mountains,  thence  along  the  Ycl- 
lowstoneLake  and  YellowstoneRiver,  t?ia  the  Falls  and  the  Grand  Caiion 
to  Yancy's,  thence  to  the  Mammoth  Hot  Springs.  In  addition,  a  cross- 
road from  the  west  line  of  the  Park  to  the  Firehole  Basin,  a  road  from 
Yancy^s  to  the  east  line  of  the  Park,  and  a  number  of  short  branch  roads 
and  trails  from  the  intersection  of  the  above-named  roads  to  minor  ob- 
jects of  interest  off  the  main  lines  of  travel ;  in  all,  about  225  miles  of 
new  road,  about  twenty  large  and  fifty  small  bridges,  and  many  cul- 
verts are  contemplated  in  the  project. 

The  cost  of  completion  of  the  project  was  estimated  in  the  last  Annual 
Report  as  $250,000.  Deducting  from  this  the  appropriation  made  by  act 
approved  March  3, 1887,  the  cost  of  completion  reduces  to  $230,000. 

Total  expended  upon  the  project  to  the  close  of  the  fl.scal  year  ending, 
June  30, 1888,  $109,779.42. 

The  work  performed  under  this  project  may  be  briefly  stated  as  fol- 
lows: 

Miles  of  new  road  built 58^ 

Miles  of  old  roads  (original  wagon  trails)  repaired 90 

MUes  of  new  roads  repaired,  aboot 45^ 

Knmber  of  large  bridges  built 6 

Nnmberof  small  bridges  bailt 13 

and  many  culverts. 

Some  of  the  new  work  was  through  heavy  rock  cutting.  The  sum 
of  $130,000  asked  for  the  fiscal  year  ending  June  30, 1890,  is  to  be  ex- 
pended towards  completing  the  circuit  of  main  road  from  the  Mammoth 
Hot  Springs  via  Upper  Geyser  Basin,  Shoshone  and  Yellowstone  lakes, 
the  Falls  and  Yancy's,  about  145  miles,  of  which  58^  miles  have  been 
completed;  in  improving  and  completing  roads  already  built  or  com- 
menced ;  in  repairing  old  trails  where  absolutely  necessary ;  in  purchas- 
ing a  portable  saw-mill  and  rock  crusher ;  and  in  building  a  warehouse 
for  tools  and  supplies,  a  small  office,  a  stable,  and  a  house  for  the  over- 
seer in  summer  and  the  watchman  in  winter. 

Owing  to  the  late  date  at  which  appropriations  are  frequently  made 
by  Congress,  the  season  when  expenditures  can  be  made  to  the  best  ad- 
vantage is  lost  for  the  fiscal  year;  for  that  reason,  in  order  that  the 
work  may  be  done  at  the  most  favorable  time,  it  is  earnestly  recom- 
mended that  future  appropriations  for  this  object  be  made  without 
limit,  as  in  the  case  of  each  of  the  items  of  river  and  harbor  acts. 

Amount  appropriated  by  act  of  March  3,  1887 $W,000.00 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $19,716.84 

July  1,  1888,  outstanding  liabilities 283.16 

20,000.00 

{Amount  (estimated)  required  for  coifipletion  of  existing  project 230, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  130, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  A.) 
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ANNUAL  WATER-LEVELS  OF  THE  NORTHERN  AND  NORTH 

WESTERN    LAKES. 

A  table  showing  the  monthly  means  of  water-levels  from  June  30, 1887, 
to  June  30,  1888,  at  Charlotte,  Erie,  Cleveland,  Milwaukee,  Escanaba, 
Band  Beach,  Marquette,  and  Sault  Ste.  Marie,  being  a  continuation  of 
that  published  in  the  last  annual  report,  and  also  tables  and  diagrams 
showing  yearly  means  of  water-levels  from  1860  to  1887,  will  be  found  in 
Appendix  B  B  B  1. 

PRINTING  AND  DISTRIBUTION  OF   CHARTS  OF  THE   NORTH- 
ERN  AND  NORTH   WESTERN   LAKES. 

Under  the  supervision  of  this  office  additions  have  been  made  to  each 
of  the  following  engraved  chart  plates : 

North  end  of  Lake  Michigau  ; 
Straits  of  Mackinac ; 
Beaver  Island  Group. 

During  the  year  8,897  charts  were  issued  under  the  supervision  of 
Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  1,527  of  which  were  sold  at 
30  cents  each,  and  the  amount,  $458.10,  turned  into  the  Treasury. 

Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  require  additions  and  corrections  in  order  to  render 
them  of  the  greatest  service.  In  some  cases  limited  surveys  will  be  re- 
quired to  obtain  the  requisite  data.  Considering  the  extensive  use 
made  of  the  charts  and  their  recognized  value  to  the  lake  marine,  it  is 
recommended  that  the  sum  of  $10,000  be  annually  appropriated  for  the 
purpose  of  making  the  necessary  surveys  and  for  correcting  the  en- 
graved plates,  in  addition  to  the  amount  appropriated  for  electrotyping 
the  plates  and  for  chart  printing.  The  recommendations  of  last  year 
are  repeated  in  this  respect. 

Amoant  appropriated  by  act  of  March  3,  1887 |2, 000, 00 

June  30,  1888,  amount  expended  during  the  fiscal  year 1, 797. 32 

Amount  required  for  survey  of  the  northern  and  northwestern 
lakes  for  the  fiscal  year  ending  June  30,  1890,  namely,  for 
surveys,  additions  to  and  correcting  engraved  plat«s |10, 000. 00 

For  printing  and  issuing  charts  for  use  of  navigators,  and  elec- 
trotyping plates  for  chart  printing 3, 000. 00 

13,000.00 

(See  Appendix  B  B  B  2.) 

MILITARY    AND    GEOGRAPHICAL    MAPS. 

A  new  edition  of  the  map  of  the  Department  of  the  Columbia  has 
been  photo-lithographed  and  distributed. 

RECONNAISSANCES  AND  EXPLORATIONS. 

The  followinpr  officers  of  the  Corps  of  Engineers  have  been  on  duty 
at  the  headquarters  of  the  military  divisions  and  departments,  engaged 
in  preparing  such  maps  and  making  sirch  surveys  as  were  required  by 
tlieir  respective  commanding  officers : 

Maj.  Thomas  H.  Handbury,  at  headquartersDivisionof  the  Missouri, 
to  April  5,  1S88;  since  which  date  Capt.  William  L.  Marshall. 

Lieut.  Thomas  L.  Casey,  at  headquarters  Division  of  the  Pacific  and 
Department  of  California,  to  September  19,  1887. 
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Lieut.  John  Biddle,  at  beadqaarters  Department  of  Dakota,  to  De- 
cember 15, 1887. 

Lieut.  William  G.  Langfitt,  at  beadquarters  Department  of  tbe  Co- 
lumbia. 

'Lieut.  Hiram  M.  Obittendea,  at  beadquarters  Department  of  tbe 
Platte,  from  July  16, 1887. 

Also,  Lieut.  James  E.  Euncie,  First  U.  S.  Artillery,  acting  engineer 
officer  at  beadquarters  Division  of  tbe  Pacific. 

Capt.  W.  L.  Marsball,  engineer  officer,  Military  Division  of  tbe  Mis- 
souri, reports  tbat  tbe  work  of  bis  office  bas  consisted  in  collecting,  com- 
])iling,  and  platting  geograpbical  information  for  tbe  improvement  of 
existing  maps  and  in  making  copies  of  maps  of  military  and  Indian  res- 
ervations, posts,  scouts,  and  reconnaissances  for  use  at  division  bead- 
quarters. 

(See  Appendix  0  C  0  I.) 

Lieut.  William  0.  Langfitt,  engineer  officer.  Department  of  tbe  Co- 
lumbia, reports  tbe  determination  of  tbe  western  boundary  of  tbe  Van- 
couver Military  Reserve  to  aid  tbe  post  quartermaster  in  removing 
encroa<)bing  persons;  an  estimate  for  increased  water  supply  for  Fort 
Spokane,  togetber  witb  a  resurvey  of  tbat  reservation ;  a  resurvey  of  tbe 
Fort  Townsend  Military  Eeservation.  Many  maps,  plans,  etc.,  bave 
been  prepared  and  issued  to  officers  of  tbe  department. 

Tbe  department  map  was  corrected  to  December^  1887,  and  forwarded 
to  tbe  Cbief  of  Engineers,  to  be  used  in  preparing  a  new  edition.  A 
map  of  Alaska  bas  been  projected  and  its  compilation  started. 

Additions  and  corrections  are  constantly  being  made  to  tbe  depart- 
ment map  to  add  to  its  efficiency  and  correctness. 

(See  Appendix  C  C  0  ii.) 

Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  acting  engineer  officer, 
Division  of  tbe  Pacific,  reports  tbat  tbe  following  bave  been  made : 

Map  of  a  portion  of  California  soutb  of  Mojave  Junction ;  drawings 
of  plant  and  macbinery  used  in  tbe  manufacture  of  bigb  explosives ; 
surveys  for  new  water  supply  for  Fort  Gaston,  Cal.,  and  for  a  telegraph 
line  tbence  to  Areata,  witb  report ;  surveys  for  a  sewerage  system  at 
Fort  Huacbuca,  Ariz.,  witb  exbaustive  report  and  drawings;  tbat  tbe 
land-office  map  of  California  bas  been  corrected  5  tbe  projection  for  tbe 
map  for  tbe  Department  of  Arizona  and  tbe  District  of  Kew  Mexico 
calculated,  and  tbat  for  a  new  map  of  tbe  Department  of  California 
calculated  and  laid  out ;  and  data  collected  for  correcting  tbe  maps  of 
tbe  division,  as  well  as  for  tbe  correction  and  compilation  of  map  of 
Fort  McDermit,  Nev.,  and  Fort  Bid  well,  Cal. 

(See  Appendix  C  C  C  3.) 

Lieut.  H.  M.  Cbittenden,  engineer  officer.  Department  of  tbe  Platte, 
rei)orts  that  tbe  field  work  and  work  outside  tbe  office  during  tbe  year 
bas  consisted  of— 

1.  A  survey,  relocation,  and  marking  of  tbe  boundaries  of  tbe  Fort 
^Niobrara  Military  Reservation. 

2.  A  survey  of  tbe  department  rifle  range,  at  Bellevue,  Nebr. 

;3.  Copying  the  records  in  tbe  United  States  land-office  at  Cheyenne, 
Wyo.,  to  obtain  information  for  a  department  map. 

i.  Superintending  the  construction  of  a  system  of  water-works  for 
Fort  Bridger,  .Wyo. 

Tbe  office  work  bas  consisted  of— 

J.  Preparation  of  a  map  of  Fort  Niobrara  Military  Eeservation. 
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2.  Preparation  of  map  of  Bellevue  Rifle  Rauge. 

3.  Preparation  of  a  plat  showing  collectively  all  the  military  posts 
and  reservations  in  this  department. 

4.  Preparation  of  a  map  of  the  Department  of  the  Platte. 

5.  Usnal  routine  work. 

Twenty  copies  of  the  map  of  the  United  States  published  in  1885 
have  been  received  from  the  Chief  of  Engineers  and  distributed  to 
posts  and  officers  of  the  department.  Several  surveying  and  mathe- 
matical instruments  have  also  been  received. 

(See  Appendix  0  0  0  4.) 

ESTIMATE    FOR    AMOUNT  REQUIRED    FOR  SURVEYS  AND  RECONNAIS 
SANOES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  head- 
quarters of  military  divisions  and  departments,  being  an  average  of 
$5,000  for  each  of  eight  military  divisions  and  departments  west  of  the 
Mississippi  piver,  $40,000;  for  publication  of  maps  for  use  of  the  War 
Department,  $10,000;  total,  $50,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi Biver  there  are 'stationed,  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  con- 
sequently, these  officers  have  been  very  much  cramped  from  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revisions  and  additions,  which  the  officers  make  so  far  as 
possible,  but  with  no  means  even  for  the  purchase  of  paper  their  efforts 
are  limited  in  results. 

Paragraph  464  of  the  Army  Eegulatious  requires  that  the  command- 
ing officejp  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings,  to  the  extent  of  the  ranges  of  the  guns. 

During  the  last  season  of  artillery  practice  at  our  coast  fortifications 
calls  upon  this  department  to  perform  its  duty  under  this  regulation 
could  not  be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared,  and 
should  be  published. 

Besides  all  this  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could,  witlv  little  expense,  be  made  available  for 
the  information  of  officers  of  the  Army ;  for  instance,  there  are  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  if  such  information  as  these  maps  give  could  bo  made  available 
for  the  study  of  officers.  Were  the  means  provided  this  office  would  be 
glad  to  compile  and  to  disseminate  the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
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office  could  not  render  this  assistance  to  officers  desirous  of  improvinp: 
tfaemvselves  professionally  especially,  when  the  material  was  on  its  files. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1888,  the  following-named 
officers  were  in  charge  of  the  several  divisions  of  the  Office  of  the  Chief 
of  Engineers: 

First  Division. — Fortifications  and  Surveys  relating  thereto — Arma 
ment  of  Fortifications — Sites  for  Engineer  Defenses — Boards  of  Engineers 
for  Defenses. 

Second  Division. — Battalion  of  Engineers — Engineer  School  of  Ap- 
plication and  Engineer  Depot  and  Post — Professional  Papers  and  Infor- 
mation— Personnel — Orders — Military  Reservations — Land  Files, 

Maj.  Charles  W.  Kayuioud,  until  January  27,1888;  Capt.  Thomas 
Turtle,  temporarily,  to  April  18,  1888;  since  which  date  Capt.  Clinton 
B.  Sears. 

Third  Division. — Improvement  of  Rivers  and  Harbors  and  Surveys 
relating  thereto — Bridging  Navigable  Waters  of  the  United  States — Pub- 
lic Buildings  and  Grounds  and  Washington  Aqueduct. 

Maj.  James  C.  Post. 

Fourth  Division. — Accounts  for  Dtsbursements — Contracts — Returns 
of  Engineer  Property  and  Instruments — Applications  for  Remittances— 
Appropriations  and  Estimates — Blank  Forms, 

Fifth  Division. — Survey  of  the  Lakes — Explorations  and  Surveys — 
Reconnaissances — Maps — Intruments — Claims. 

Capt.  Thomas  Turtle. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers. 

Hon.  WiiiLiAM  C.  EndiootTj 

Secretary  of  War. 
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RANK  AND  NAME. 


DUTIXS. 


B  RIGADIER>GENEBAL 

AND  CHIEF  OF 

ENGINEEBS. 


James  C.  Daane. 


COLONELS. 


Quinoy  A.  Gillmore 

BvU  MaJOT'O^neral, 


Thos.  Linooln  Casey .... 


lu  command  of  the  Corps  of  Engineers  and  in  charge  of  the 
Engineer  Department.  Charged  with  the  supervision  of 
snon  matters  connected  with  constraction  of  Jetties  and 
other  works  at  Sonth  Pass,  Mississippi  River,  as  require 
the  action  of  the  Secretary  of  War.  Member  of  Joint 
Commission  to  supervise  the  construction  of  the  Wash- 
ington National  Monument.  Member  of  the  Light-House 
Board.  Retired  from  active  service  on  June  30, 1888,  un- 
der the  provisions  of  the  act  of  Congress  approved  Juue 
30,  1882. 


In  charge  of  Forts  Wool,  Va. :  Caswell,  N.  C,  Moultrie, 
Sumter,  and  Johnson,  S.  C. ;  Oglethorpe  and  Pulaski,  Ga., 
and  Clinch,  Fla.,  and  of  the  construction  of  Forte  Wads- 
worth,  Tompkins  and  its  batteries,  N.  Y. ;  Monroe,  Va., 
and  Castle  Pinckney,  S.  C.  In  charge  of  the  improve- 
ment of  the  harbors  at  Charleston,  S.  C,  and  Savannah 
and  Brunswick,  Ga.  In  charge  of  the  improvement  of 
Ashley  River  and  Wappoo  Cut,  S.  C. ;  Cumberland  Sound, 
Ga.  and  Fla. ;  Savannah  aud  Altamaha  rivers,  and  Ro- 
merly  Marsh,  Ga.,  and  Edisto  and  Salkahatchie  rivers, 
S.  C.  In  charge  of  preliminary  examinations  of  Savannah 
River  from  Doboy  Island  to  Doboy  Bar,  Ga.,  and  North 
Fork  of  the  Edisto  River,  S.  C.  In  charge  of  preliminary 
examinations  and  surveys  of  Savannah  Ki  ver  from  cross- 
tides  above  Savannah  to  the  bar ;  of  Jekyl  Creek,  Ga., 
and  of  Mosquito  Creek  between  the  South  Edisto  and 
Ashepoo  rivers,  S.  C.  In  charge  of  removal  of  wreck  of 
trading  boat  in  C  heehaw  River,  and  of  steamer  Alice  Clarh, 
from  the  channel  of  inside  passage  below  Charleston,  S. 
C.  Member  of  Board  of  Visitors  for  Engineer  School  of 
Application,  at  Willete  Point,  N.  T.  Member  of  Boards 
of  Engineer  Officers  on  further  improvement  of  Cape  Fear 
River,  N.  C,  and  on  improvement  of  the  Potomac  River 
in  vicinity  of  Washington,  D.  C.  Member  of  Board  of 
Officers  to  examine  into  and  report*  upon  question  of 
source  and  method  of  water-supply,  sewerage,  etc.,  at 
Willets  Point,  N.  Y.  Member  and  President  of  the  Mis- 
issippi  River  Commission  created  by  act  of  Congress  ai>- 
pnMd  June  28, 1879.  His  death  at  Brooklyn,  N.  Y. ,  April 
7, 1888,  announced  in  General  Orders  No.  5,  Headquarters 
Corps  of  Engineers,  April  10, 1888. 

Member  and  President  of  The  Board  of  Engineers.  Member 
of  Board  of  Visitors  for  Engineer  School  of  Application 
at  Willets  Point,  N.  Y.  In  charge  of  the  construction  of 
the  building  for  the  State,  War,  and  Navy  departmoats 
and  of  the  Washington  National  Monument.    Member 
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Statement  showing  rank  andduties  of  officers  of  Corps  of  Engineers — Cont'd. 


BANK  ANi>  XAME. 


DUTIES. 


COLONELS. 

(continued.) 


John  G.Parke 

Bvt,  Majar-GeneraL 


George  H.  Mendell . 


Henry  L.  Abbot 

Bvt  Brig,  General. 


WflliamP.  Craighill. 


BNGSfi 


of  the  Light-Hoase  Board.  Member  of  Boards  of  Engi- 
neer Officers  on  the  construction  of  bridges  across  Staten 
Island  Sound  (known  as  Arthur  Kill),  and  the  Kill  Von 
Kull,  and  for  the  examination  of  certain  named  officers 
of  the  Corps  of  Engineers,  with  view  to  their  promotion. 

On  duty  in  office  of  the  Chief  of  Engineers.  Detached ;  Su- 
perintendent of  the  Military  Academy.  Member  of  Board 
for  the  purpose  of  considering  the  limits  on  the  south  of 
the  reservation  at  the  Post  of  West  Point,  N.  Y. 

In  charge  of  Fort  Wmfield  Scott,  Fort  on  Alcatraz  Island, 
batteries  at  Fort  Mason,  and  defenses  at  Lime  Point,  and 
fortifications  at  Angel  Island,  San  Francisco  Bay,  and  at 
San  Diego,  Cal.  Supervising  Engineer  over  districts  em- 
bracing works  in  charge  of  Majors  Benyaurd,  Jones, 
Heuer,  and  Handbnry,  and  Captains  Powell,  Payson,  and 
Young.  In  charge  of  the  improvement  of  the  harbors  at 
Oakland  and  Redwood,  Cal.  To  investigate  causes  tend- 
ing to  decrease  depth  of  water  and  diminish  the  commer- 
cial value  of  San  Francisco  Harbor.  In  charge  of  survey 
of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays, 
Strait  of  Carquiuez,  and  months  of  San  Joaquin  and  Sac- 
ramento rivers,  Cal.  In  charge  of  the  removal  of  wreck 
of  steamer  Escambia  from  entrance  to  San  Francisco 
Harbor. 

Member  of  The  Board  of  Engineers.  In  charge  of  certain 
experiments  with  torpedoes.  Member  of  Board  of  Visit- 
ors for  Engineer  School  of  Application  at  Willets  Point, 
N.  Y.  Member  of  Board  of  Officers  and  Civilians  to  ex- 
amine and  report  at  what  ports  fortifications  or  other 
defenses  are  most  urgently  required,  etc.  In  temporary 
oh%rge  of  Forts  Wool,  V  a.:  Caswell,  N.  C. :  Moultrie,  Sum- 
ter, and  Johnson,  S.  C;  Oglethorpe  and  Pulaski,  Ga.,  and 
Clinch,  Fla.)  and  of  the  construction  of  Forts  Wadsworth, 
Tompkins  and  its  batteries,  N.  Y. ;  Monroe,  Va.,  and  Cas- 
tle Pmckney ,  S.  C.  In  temporary  charge  of  the  improve- 
ment of  the  harbors  at  Charleston,  S.  C.,  and  Savannah 
and  Brunswick,  Ga.  In  temporary  charge  of  the  im- 
provement of  Ashley  River  and  Wappoo  Cut,  S.  C;  Cum- 
berland Sound,  Ga.  and  Fla. :  Savannah  and  Altamaha 
rivers^  and  Romerly  Marsh,  Ga.,  and  Edisto  and  Salka- 
hatchie  rivers,  S.  C.  In  temporary  charge  of  prelimi- 
nary examination  of  North  Fork  of  the  Edisto  River, 
o.  C 

In  temporary  charge  of  removal  of  wreck  of  trading  boat 
in  Cheehaw  River,  and  of  wreck  of  steamer  Alice  Clark 
from  the  channel  of  inside  passage  below  Charleston, 
S.  C.  To  examine  and  report  upon  the  site  of  the  new 
bride  across  Arthur  Kill.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa, 
and  for  the  examination  or  certain  named  officers  of  the 
Corps  of  Engineers,  with  view  to  their  promotion. 

Member  of  The  Board  of  Engineers.  In  charge  of  Fort  Car- 
roll and  the  construction  of  Fort  McHenry,  Md.  Supervis- 
ing engineer  over  districts  embracing  works  in  charee  of 
Captains  Hinman,  Bixby,  and  Black,  Lieutenants  Abbot 
and  Carter,  and  Mr.  S.  T.  Abert.    In  charge  of  the  im- 

Srovement  of  the  harbors  at  Baltimore  and  Annapolis, 
[d.    In  charge  of  harbor  of  refuge  at  mouth  of  Great 
Kanawha  River,  West  Virginia.    In  charge  of  the  im- 
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RANK  AND  NAME. 


COLONELS. 

(continued.) 


Cyrus  B.  Comstock  — 
Bvt  Brig,  General, 


DUTIES. 


Lieutenant.  Colon  els 


Orlando  M.  Poe 

BvU  Brig,  Genei^al, 


))roYemeut  of  James  River,  Virginia,  and  New  River, 
Virginia  and  West  Virginia,  and  Great  Kanawha  and  Elk 
Rivers,  West  Virginia,  and  of  the  work  of  rebuilding  piers 
at  Battery  Island,  head  of  Chesapeake  Bav.  In  cha^e  of 
the  survey  across  the  peninsula  of  Maryland  and  Dela- 
ware to  connect  by  canal  the  waters  of  the  Delaware  and 
Chesapeake  bays.  In  charge  of  preliminary  investiga- 
tion of  Coal  River,  West  Virginia.  In  charge  of  pre- 
liminary investigations  and  surveys  of  Meadow  and 
Qauley  rivers,  \\  est  Virginia.  In  charge  of  removal  of 
wreck  of  schooner  Dorcas  and  Eliza  from  Pasquotank 
River,  near  Elizabeth  City,  N.  C,  and  of  barge  Harry  off 
Turkey  Point  light-house,  Chesapeake  Bay.  To  exercise 
supervision  of  construction  of  bridge  across  Great  Kana- 
wha River  at  Point  Pleasant,  W.  Va.  Member  of  boards 
of  engineer  officers  on  further  improvement  of  Ca^  Fear 
River,  N.  C. ;  on  improvement  of  the  Potomac  River  in 
vicinity  of  Washington,  D.  C. ;  on  subject  of  permanent 
improvement  of  Delaware  River  and  Bay ;  on  construc- 
tion of  the  locks  at  theCascadee,  Columbia  River,  Oregon ; 
and  to  consider  and  report  upon  Joint  Resolution  (H. 
Res.  113)  in  relation  to  the  Delaware  River  between  the 
city  of  Philadelphia,  Pa.,  and  Camden,  N.  J.  Member 
of  Advisory  Board  to  State  Harbor  Commission  of  Nor- 
folk, Portsmouth,  and  Norfolk  County,  Va.  In  tempo- 
rarv  charge  of  the  improvement  of  the  harbor  at  Norfolk, 
and  the  approach  to  Norfolk  Harbor  and  the  United 
States  Navy  Yard,  Va.  In  temporary  charge  of  the  im- 
provement of  the  Blackwater,  Nottoway,  Archer's  Hope, 
and  Appomattox  rivers,  Va.,  and  Meherrin  River.  Curri- 
tuck Sound,  Coanjok  and.  Eden  ton  bays,  and  North  River 
Bar,  N.  C,  and  North  Landing  River,  Va.  and  N.  C.  In 
temporary  charge  of  preliminary  examination  of  Alliga- 
tor River,  N.  C,  and  preliminary  examination  and  survey 
of  Nansemond  River,  Va. 
Member  of  The  Board  of  Engineers.  Member  of  Board  of 
Visitors  for  Engineer  School  of  Application  at  Willets 
Point,  N.  Y.  Member  of  Boards  of  Engineer  Officers  on 
further  improvement  of  Capo  Fear  River,  N.  C. ;  on  im- 
piovement  of  the  Potomac  River  in  vicinity  of  Washing- 
ton, D.  C. ;  on  harbor  at  Atlantic  City,  N.  J. ;  to  consider 
and  report  upon  joint  resolution  (II.  Res.  113)  in  relation 
to  the  Delaware  River  between  the  city  of  Philadelphia, 
Pa.,  and  Camden,  N.  J. ;  and  for  the  examination  of  certain 
named  officers  of  the  Corps  of  Engineers,  with  view  to 
their  promotion.  Member  and  President  of  the  Missis- 
sippi Kiver  Commission  created  bv  act  of  Congress  ap- 
proved June  28, 1879. 


In  charge  of  the  construction  of  Fort  Wayne,  Mich.  In 
charge  of  the  improvement  of  the  harbors  at  Cheboy- 
gan and  An  Sable,  on  Lake  Huron,  and  Alpena,  at  Thunder 
Bay,  and  of  the  construction  of  harbor  of  refuge  on  Lake 
Huron  ;  of  the  improvement  of  the  St.  Mary's  Falls  Canal 
and  River,  and  of  the  rivers  Detroit,  Saginaw,  and  Clin- 
ton, Mich.,  and  Hay  Lake  Channel  ot  the  St.  Mary's 
River :  of  removing  bar  at  ice-harbor  of  refuge  at  Belle 
River,  Mich.,  and  construction  of  Dry  Dock.  StMary'sFalla 
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RANK  AND  NAME. 


DUTIES. 


UEUTBNANT-COLONELS. 

(continued.) 


David  C. 


Houston 

Bvt.  Colonel. 


George  H.  Elliot. 
Henry  M.  Robert. 


Canal.  In  charse  of  St.  Clair  Flats  Canal  and  St.  Mary's 
Falls  Canal,  Miob.  In  charge  of  issuing  charts  of  North- 
ern and  Northwestern  lakes,  and  of  water-level  observa- 
tions on  Lake  Huron.  In  charge  of  preliminary  exami- 
nations of  bar  in  St.  Clair  River,  opposite  Saint  Clair 
City,  North  River  between  Essex  and  North  bridges,  Bid- 
die's  Point  at  Mackinac  Harbor,  Harbor  at  Forestville, 
Lake  Huron,  and  Pinepog  River,  Mich.  In  charge  o^  pre- 
liminary examinations  and  surveys  of  Rouge  River  at  its 
junction  with  Detroit  River,  and  up  the  river  to  the 
bridge  of  the  Saint  Louis  and  Wabash  Railroad ;  and  of 
mouth  of  Black  River,  Mich.  In  charge  of  survey  of  his- 
toric grounds,  etc.,  referred  to  in  the  act  of  Congress 
approved  May  24,  1888.  To  supervise  and  personally  ex- 
amine the  construction  of  bridge  across  the  west  channel 
of  the  Detroit  River  to  connect  Belle  Isle  Park  with  the 
mainland,  and  to  exercise  supervision  of  construction  of 
bridge  across  Sainte  Marie  River,  Mich.  Member  of  Boards 
of  Engineer  Officers  upon  plan  and  estimate  for  a  lock  at 
or  near  the  Lower  Island  at  Nashville,  for  improving 
Cumberland  River,  Tenn.,  and  to  examine  and  report 
upon  plans  and  location  of  proposed  bridge  across  the 
Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky. 

Member  of  The  Board  of  Engineers.  In  charge  of  Forts 
Griswold  and  Hale,  Conn.,  and  Lafayette,  N.  Y.,  and  of 
the  construction  of  Forts  Trumbull,  Conn.,  and  Columbus, 
Wood,  Wadsworth,  and  Tompkins  and  its  batteries,  N.  Y. ; 
Castle  Williams*  South  Batterv,  new  Barbette  Battery  and 
sea-wall  at  Governor's  Island,  N.  Y.,  and  of  permanent 
platforms  for  modern  cannon  of  large  caliber.  In  charge 
of  the  improvement  of  the  harbors  of  New  London,  Clin- 
ton, New  Haven,  Milford,  Bridgeport,  Black  Rock,  Sonth- 
Sort,  Stamford,  and  Norwalk,  Conn.,  and  Port  Jefferson, 
^reenport,  Mamaroneck,  Port  Chester,  New  Rochelle,  and 
of  Echo  Harbor,  N.  Y.,  and  of  the  construction  of  break- 
water at  New  Haven,  Conn.  In  charge  of  the  improve- 
ment of  the  rivers  Hoasatonio  and  Thames,  Conn.,  Con- 
necticut, Mass.  and  Conn.,  Flushing  Bay,  and  East 
Chester  Creek,  N.  Y.  In  charge  of  the  manufacture  and 
supply  of  mastic.  In  charge  of  preliminary  examination 
of  Peter's  Neck  Bay,  N.  Y.  In  cnarge  of  preliminary  ex- 
aminations and  surveys  of  Five  Mile  River  and  Duck  Isl- 
and harbors.  Conn.,  and  Qlen  Cove  Harbor,  N.  Y.  In 
charge  of  removal  of  wreck  of  scow  George  0.  Bloomer  in 
Connecticut  River  at  Hartford,  Conn. ;  of  wreck  of 
schooner  E,  R,  Daly  in  Connecticut  River  near  Say  brook 
Point ;  of  wreck  of  schooner  Emma  J,  Siggine,  near  Pen- 
field's  Reef,  and  of  wreck  of  schooner  Louise  BlieSt  at  Corn- 
field Shoal,  Long  Island  Sound.  Member  of  Board  of 
Visitors  for  Engineer  School  of  Application  at  Willets 
Point.  N.  Y. 

On  sick  leave  of  absence. 

In  charge  of  Fort  Mifflin,  Pa.,  and  mortar  battery  thereat ; 
Fort  Delaware,  and  fort  and  mortar  battery  opposite  Fort 
Delaware,  Del.,  battery  and  mortar  battery  at  Finn's 
Point,  and  site  for  defenses  at  Red  Bank,  N.  J.  In  charge 
of  the  improvement  of  the  harbor  at  Delaware  BreaK- 
water ;  ice-harbors  at  Marcus  Hook,  Pa.,  and  the  head  of 
Delaware  Bay;  of  the  Salem,  Rancocas,  and  Raccoon 
rivers,  and  Cohansey,  Mantua,  and  Woodbury  creeks, 
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LIEUTENANT-COLONELS. 

(continued.) 


William  E.  Merrill. 
BtU  Colonel 


N.  J. ;  Fraukford  Creek  and  Schuylkill  River,  Pa. ;  and 
Delaware  River,  from  Trenton,  N.  J.,  to  its  mouth ;  and 
of  the  construction  of  pier  near  Lewes,  Del.  In  charge  of 
preliminary  examinations  of  channel  back  of  Brigantine 
Beach,  between  Absecon  and  Brigantine  inlets»  N.  J.,  and 
Darby  Creek,  Pa.  In  charge  of  preliminary  examination 
and  survey  of  thoroughfare  running  back  of  the  ocean 
from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City, 
N.  J.  In  charge  of  survey  of  thoroughfare  running  back 
of  the  ocean  from  Cape  May  to  the  Great  Bay  north  of 
Atlantic  City,  N.  J.  In  charge  of  removal  or  wreck  of 
schooner  Darid  Lee  from  Delaware  Bay ;  of  wreck  of 
schooner  G-.  H.  Bent  from  the  harbor  at  Delaware  Break- 
water, Del.,  and  of  wreck  of  steamer  Blanche  Henderson 
from  Delaware  River,  off  Lombard  street  wharf,  Phila- 
delphia, Pa.  Member  and  Disbursing  Officer  of  Board  of 
Engineer  Officers  on  harbor  at  Atlantic  City,  N.  J.  Mem- 
ber of  Boards  of  Engineer  Officers  on  subject  of  perma- 
nent improvement  of  Delaware  River  and  Bay ,-  on  the 
construction  of  bridges  across  Staten  Island  Sound  known 
as  Arthur  Kill),  and  the  Kill  Von  KuU ;  and  to  consider" 
and  report  upon  Joint  Resolution  (H.  Res.  113)  in  rela- 
tion to  the  Delaware  River  between  the  city  of  Phila- 
delphia, Pa.,  and  Camden,  N.  J.  Member  of  Commis- 
sion Advisory  to  Board  of  Harbor  Commissioners  of  Phil- 
adelphia. 
In  charge  of  the  improvement  of  the  Ohio  River ;  Mononga- 
hela  River, W.Va, :  Allegheny  River,  Pa.,  and  of  the  Mus- 
kingum River,  Ohio.  In  charge  of  the  construction  of 
harbors  of  refuge  at  mouth  of  Muskingum  River,  near 
Cincinnati,  Ohio,  and  of  a  dam  at  Herr's  Island,  Pa.  In 
charge  of  preliminary  examinations  for  ice-harbor  at  Pa- 
ducah,  and  of  bar  at  month  of  Limestone  Creek,  in  harbor 
of  Maysville,  Ky.  In  charge  of  preliminary  examinations 
and  surveys  of  Ohio  River,  near  Evansville,  Ind.,  and  of 
the  Big  Hockhockiug  River,  from  month  to  Coolvi lie, Ohio. 
In  charge  of  removal  of  wrecks  of  two  barges  from  the 
Ohio  River,  at  Glasshouse  Ripple,  near  Pittsburgh,  Pa. 
To  exercise  supervision  over  the  construction  of  bridges 
across  the  Ohio  River  between  Covington  and  Cincinnati ; 
at  Cairo ;  between  Cincinnati  and  Newport ;  and  near  the 
mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.  To  in- 
spect the  work  in  progress  for  improvement  of  Coosa 
River,  Ga.  and  Alu.  In  temporary  charge  of  the  improve- 
ment of  the  Little  Kanawha,  Guyandotte,  and  Buckhan- 
non  rivers,  W.  Va.,  and  the  Big  Sandy  River,  W.  Va.  and 
Ky.,  and  of  preliminary  examination  and  survey  of  Louisa 
Pork  of  Sandy  River,  Va.  Member  of  Boards  of  Engi- 
neer Officers  on  plan  and  estimate  for  a  lock  at  or  near 
Lower  Island  at  Nashville,  for  improving  Cumberland 
River,  Tenn. ;  to  consider  and  report  upon  new  plans  fbr 
the  proposed  bridge  across  the  Ohio  River,  near  Pitts- 
burgh, Pa. ;  to  consider  and  prepare  general  regulations 
concerning  the  erection  of  bridges  over  the  Muskingum 
River,  Ohio;  to  consider  and  report  upon  the  improve- 
ment of  the  Mississippi  River  from  Des  Moines  Rapids  to 
the  mouth  of  the  Illinois  River;  to  recommend  apian  for 
the  improvement  of  the  navigation  at  the  mouth  of  the 
Cumberland  River;  on  x)roposed  bridge  across  the  Ohio 
River  at  Louisville,  Ky.,  and  on  proposed  bridge  across 
the  Mississippi  River  at  Memphis,  Tcun.  Engineer  I4th 
Light-house  District. 
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RAXK  AND  NAMR. 


DUTIES. 


UKUTEXANT-COLONELS. 

(con  tine  ed.) 


Walter  McFarlancl . 


John  M.  Wilson  . 
BvU  Colonel, 


John  W.  Barlow . 


Member  of  The  Board  of  Engineers.  In  charge  of  Fort  at 
Sandy  Hook,  N.  J.,  and  of  the  constmction  of  Fort  Ham- 
ilton and  additional  batteries,  and  Mortar  Battery  at  Fort 
Hamilton,  N.  T.  In  charge  of  the  improvement  of  the 
harbors  of  New  York,  Hondout,  aiid  Sangerties,  N.  Y. 
In  charge  of  the  improvement  of  the  Hudson  and  Harlem 
rivers  and  Sheepshead  and  Canarsie  bays,  N.  Y. ;  Baritan 
Bay,  N.  J. ;  channel  in  Gowanus  Bay  and  Bnttermilk 
Channel ;  channel  between  Staten  Island  and  New  Jersey, 
and  deepening  Gedney's  Channel,  and  Newtown  Creek 
and  Sumpawanns  Inlet,  N.  Y.  In  charge  of  the  removal  of 
oDstmctlons in  East  Hi  ver  and  Hell  Gate,  N.  Y.  In  charge 
of  removal  of  wreck  of  sloop  Locomotive  in  Hadson  River, 
and  of  wreck  of  bark  Quickstep  m  Main  Ship  Channel,  New 
York  Harbor,  and  of  wreck  of  canal-boat  from  Harlem 
Hiver  at  High  Bridge.  In  charge  of  preliminary  exami- 
nation of  channel  between  Jamaica  Bay  and  Rockawaj 
Inlet,  and  of  che  East  River,  N.  Y.  In  ohaige  of  prelimi- 
nary examinations  and  snrveys  of  Hndson  iuver  between 
New  Baltimore  and  Coxsackie,  and  of  the  month  of  Pat- 
chouge  River,  N.  Y..  In  charge  of  preliminary  examina- 
tion or  survey  of  Spring  Creek,  N.  Y.  To  exercise  super- 
vision over  construction  of  bridge  across  the  East  River 
between  the  city  of  New  York  and  Long  Island.  Member 
of  Board  of  Visitors  for  Engineer  School  of  Application  at 
Willets  Point,  N.  Y.  Member  of  Boards  of  Engineer  Offi- 
cers on  subject  of  permanent  improvement  of  Delaware 
River  and  Bay,  and  on  harbor  at  Atlantic  City,  N.  J.  In- 
spected the  works  of  river  and  harbor  improvement  in 
charge  of  Majors  Ernst  and  Damrell  and  Captains  Hoxie, 
Taber,  and  Black. 

In  charge  of  Public  Buildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  Colonel.  In  charge  of  the 
improvements  over  the  grave  of  Thomas  Jefierson  at 
Monticello,  Va. ;  of  the  erection  of  a  pedestal  and  statue 
of  the  late  President  James  A.  Garfield :  of  a  monument 
at  Washington's  Headquarters,  at  Newburgh,  N.  Y. ;  of 
the  erection  of  a  monument  to  mark  the  birth-place  of 
George  Washington ;  of  the  erection  of  building  for  the 
Army  Medical  Museum  and  Library,  and  of  the  erection 
of  monuments  or  memorial  tablets  for  the  proper  mark- 
ing of  the  position  oi'each  of  the  commands  of  the  Regu- 
lar Army  engaged  at  Gettysburg.  In  charge  of  the  con- 
struction of  tho  Washington  Monument.  To  report  to  the 
United  States  Senate  a  comprehensive  system  of  under- 
ground wires,  for  telegraph  and  telephone  service,  to  con- 
nect the  several  Departments  and  Bureaus  of  the  Govern- 
ment in  Washington  City.  Member  of  Board  of  Engineer 
Officers  in  connection  with  the  Bennington  Battle  Monu- 
ment. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.,  Ala.,  and  Ky.;  Cumberland  above  and  below  Nash- 
ville, Ky.  and  Tenn. ;  Hiawassee,  Caney  Fork,  Duck, 
French  Broad,  Clinch,  and  Little  Tennessee,  Tenn.,  and 
South  Fork  of  the  Cumberland,  Ky.  In  charge  of  prelim- 
inary examinations  and  surveys  of  Obey's  River  from  the 
point  where  improvements  have  heretofore  been  made  to 
the  mouth  of  the  West  Fork, Tenn.,  and  of  Bear  Creek, 
Miss.  Member  of  Boards  of  Engineer  Officers  to  con- 
sider and  report  upon  new  plans  for  the  proposed  bridge 
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RANK  AND  NAME. 


DUTIKS. 


UEUTENANT-COLONRLS. 

(coDtiDued.) 


Peter  C.  Haina  . 


George  L.  Gillespie. 


across  the  Ohio  River  near  Pittsburgh,  Pa.,  and  to  con- 
sider and  recommend  a. plan  for  the  improvement  of  the 
navigation  at  the  month  of  the  Cnmberland  River. 

In  charge  of  Ports  Poote  and  Washington,  Md.,  and  Wool, 
Va.,  and  the  construction  of  Port  Monroe,  Va.  In  charge 
of  the  improvement  of  the  harbors  at  Washington  and 
Georgetown,  D.  C.  In  charge  of  the  improvement  of  the 
Potomac  River  in  the  vicinity  of  Washington,  D.  C,  the 
establishment  of  the  harbor  lines,  and  the  raising  of  the 
river  flats.  In  charge  of  the  construction  of  a  new  wharf 
at  Port  Monroe,  Va.  In  charge  of  the  improvement  of  the 
Shenandoah  River,  W.  Va.  In  feharse  of  purchase  and 
reconstruction  of  Aqueduct  Bridge,  D.C.  In  charge  of 
constrnction  of  bridge  across  the  Eastern  Branch  of  Poto- 
mac River,  D.  0.  In  charge  of  survey  of  the  low  lands  at 
Washington  Barracks,  D.  C.  To  test  samples  of  cement 
offered  for  use  of  Con^ssional  Library  Building.  To 
supervise  the  modifications  of  the  Light-house  Wharf  at 
Port  Monroe,  Va.  To  report  upon  a  new  sewer  system  at 
Fort  Monroe,  Va.  Member  of  Board  of  Officers  on  divis- 
ion of  land  at  Port  Monroe,  Va.,  with  view  to  consoli- 
dating, separately,  the  belongings  of  the  Engineer  Corps 
and  the  Ordnance  Departments.  Member  of  Boards  of 
Engineer  Officers  in  connection  with  the  Bennington 
Battle  Monument,  and  on  the  construction  of  bridges 
across  Staten  Island  Souud  (known  as  Arthur  Kill)  and 
the  Kill  Von  Kull. 

In  charge  of  Ports  Wiuthrop,  Standish,  Andrew,  Independ- 
ence, and  work  on  Long  Island  Head,  and  of  the  con- 
struction of  Port  Warren,  Mass.  In  charce  of  the  im- 
provement of  the  harbors  at  Newbury  port,  Lynn,  Boston 
(including  sea-walls  on  Point  AUerton,  Great  Brewster 
Island,  LovelPs  Island,  Gallop's  Island,  Long  Island  Head, 
Rainsford  Island,  and  Deer  Island ;  Maiden,  Mystic,  and 
Charles  rivers ;  and  channel  leading  to  Nantasket  Beach), 
Provincetown,  Plymouth,  Scituaie,  Hingham,  and  Glou- 
cester, Mass.  In  charge  of  construetion  of  a  national  har- 
bor of  reface  (of  the  first  class)  at  Sandy  Bay,  Cape  Ann, 
Mass.  In  charge  of  the  improvement  of  the  rivers  Merri- 
mac  and  Ipswich,  Mass.  In  charge  of  preliminary  exam- 
inations and  surveys  of  Manchester,  Duxbury,  Wellfleet, 
and  Winthrop  Harbors,  Mass.  To  mark  the  boundaries  of 
the  military  reservation  of  Port  Sewall,  Mass.,  with  suit- 
able monuments.  Member  of  Boards  of  Engi  neer  Officers 
on  sabject  of  permanent  improvement  of  Delaware  River 
and  Bay ;  on  construction  of  the  locks  at  the  Cascades, 
Columbia  River,  Oregon;  and  for  the  examination  of  cer- 
tain named  officers  *of  the  Corps  of  Engineers,  with  view 
to  their  promotion.  Member  of  Board  of  Officers  to  de- 
termine upon  a  soitable  locality  for  proving-ground,  etc. 
In  temporary  charge  of  the  improvement  of  the  harbors 
of  New  York,  Rondout,  and  Saugerties,  N.  Y.  In  tem- 
porary charge  of  the  improvement  of  the  Hudson  and 
Harlem  rivers  and  Sheepshead  and  Canarsle  bays,  N.  Y. ; 
Raritan  Bay,  N.  J. ;  channel  in  Gowanus  Bay  and  Batter- 
milk  Channel ;  channel  between  Staten  Island  and  New 
Jersey,  and  deepening  Geduey's  Channel,  and  Newtown 
Creek  and  Sumpawanus  Inlet,  N.  Y.  In  temporary  charge 
of  the  removal  of  obstrnctions  in  East  River  and  Hell 
Gate,  N.Y.    In  temporary  charge  of  removal  of  wreck  of 
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RANK  AND  NAMB. 


LIEUTENANT-COLONELS. 

(continued.) 


Charles  R.  Sater  . 


JaTed  A.  Smith  . 


MAJORS. 

Samael  M.  Mansfield.... 
Bvt  Lieut.  Colonel. 


Dunss. 


sloop  Locomotive  in  Hudson  River ;  Of  wreck  of  bark  Quick- 
step  in  Main  Ship  Channel,  New  York  Harbor,  and  of 
wreck  of  canal-boat  iu  Harlem  River  at  Hif^h  Bridge. 
In  temporary  chargeaof  preliminary  examination  or  sur- 
vey of  Spring  Creek,  N.  Y.  In  temporary  charge  of  sur- 
vey of  Hudson  River  between  New  Baltimore  and  Coz- 
sackie,  N.  Y.  To  temporarily  exercise  supervision  over 
construction  of  bridge  across  the  East  River  between  the 
city  of  New  York  and  Long  Island. 

Member  of  the  Mississippi  River  Commission  created  by  act 
of  Consress  approved  June  28, 1879.  Member  and  Presi- 
dent ofthe  Missouri  River  Commission,  created  by  act  of 
Con^i^ess  approved  July  5,  1884.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  upon  the  con- 
struction of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  month  of  Dakota  or  James  River;  across 
the  Mississippi  River  between  Saint  Paul,  Minu.,  and 
Natchez,  Miss. ;  and  across  the  Illinois  River  between  its 
mouth  and  La  Salle,  111.  To  exercise  supervision  over 
the  construction  of  bridges  across  the  Missouri  River  at 
or  near  Sioux  City,  Iowa ;  opposite  to  or  within  the  cor- 
porate limits  of  Nebraska  City,  Nebr..  and  between  the 
cities  of  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa.  Engi- 
neer 15th  and  16th  Liffht-honse  districts. 

In  charge  of  Forts  luiox,  Popham,  Gorges,  Scammel, 
McClary,  and  batteries  at  Portland  Head  and  Gerrish's 
Island,  Me.,  and  Fort  Constitution  and  battery  at  Jerry's 
Point,  N.  H.,  and  of  construction  of  Fort  Preble,  Me.  In 
charTO  of  the  improvement  of  the  harbors  at  Bangor,  Bel- 
fast, Rockland,  Portland,  and  York,  Me.^and  Portsmouth, 
N.  H.,  and  harbor  of  refuge  at  Little  Harbor,  N.  H.  In 
charge  ofthe  improvement  of  the  rivers  Penobscot,  Kenne- 
bunk,  Saco,  and"  Narragauirns,  Me.,  and  Cocheco,  N.  H. ; 
Saco  River  Breakwater,  Lubec  Channel,  Moose-a-bec  Bar, 
and  channel  in  Back  Cove,  Portland,  Me.  In  charge  of 
preliminary  examinations  of  Big  Rapids  of  St.  John's 
Kiver ;  St.  George's  River  from  Warren  to  Thomaston,  and 
Matinicns  Isle  with  view  to  harbor  of  refuge.  Me.  In 
charge  of  nrelimiuary  examinations  and  surveys  of  Baea- 
dnce  £Uvc§  between  Penobscot  and  Brooksville ;  Camden 
and  Rockport  harbors ;  Kennebec  River  at  Bath,  and  from 
Augusta  to  lower  end  of  Perkin's  Island ;  Penobscot  River 
from  Bangor  to  Bncksport  Narrows;  St.  Croix  River  from 
Ferry  Point  Bridge  at  Calais  to  Breakwater  Ledge,  and 
Bar  Harbor,  with  view  to  establishing  breakwater,  etc.. 
Me.,  and  Bellamy  River,  N.H.  In  charge  of  surveys  of 
Bagaduce  River  between  Penobscot  and  Brooksville ;  Cam- 
den and  Rockport  harbors ;  Kennebec  River  at  Batn,  and 
from  Augusta  to  lower  end  of  Perkin's  Island ;  Penobscot 
River  from  Bangor  to  Bncksport  Narrows,  Me. 


In  charge  of  the  improvement  of  the  harbors  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pentwater,  White  River, 
Muskegon,  Grand  Haven,  Black  Lake,  Saugatuck,  South 
Haven,  and  Saint  Joseph,  and  harbor  of  refuge  at  Port- 
age Lake,  Mich. ,  and  harbor  at  Michigan  City,  Ind.  Engi- 
neer 9th,  10th,  and  11th  Light-house  districts. 
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j:ank  and  name. 


DUTIES. 


MAJORS. 

(coDtinued. ) 
William  R.  Kiug  . . 


Wm.  H.  H.  BeDTanrd  . . 


Garret  J.  Lydecker . 


Amos  Stickney  . 


Alexander  Mackeuzie... 


Member  of  Tlie  Board  of  Engineers.  Commandioff  Post  and 
Engineer  School  of  Application  at  Willets  Point,  N.  Y., 
and  the  Battalion  of  Engineers.  In  charge  of  the  con- 
struction of  Fort  Schuyler ;  of  fort  and  engineer  depot  at 
Willets  Point,  N.  Y. ;  torpedoes  for  harbor  defense,  and 
of  experiments  with  torpedoes.  In  charge  of  the  con- 
strnction  of  officers'  quarters,  mess,  etc.,  at  Willets  Point, 
N.  Y. ,  and  of  d  isbursements  for  same.  In  charge  of  funds 
pertaining  to  the  Library  of  the  Engineer  School  of  Appli- 
cation. Member  of  Boards  of  Engineer  Officers  on  plan 
and  estimate  for  a  lock  at  or  near  the  Lower  Island  at 
Nashville,  for  improving  Cnmberland  River,  Tenn. ;  on 
construction  of  bridges  across  Stat«n  Island  Sound  (known 
as  Arthur  Kill)  and  the  Kill  Yon  Knll ;  to  report  upon 
the  "Auto-Mobile  Controllable  Torpedo"  of  Mr.  J.  N.  H. 
Patrick,  and  for  the  examination  of  certain  named  officers 
of  the  Corps  of  Engineers,  with  view  to  their  promotion. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  January  23  and  February  24, 18>5d.  On  tem- 
porary detached  service  at  Newport,  R.  I. 

In  charge  of  the  improvement  of  the  harbor  at  San  Diego, 
and  construction  of  breakwater  at  Wilmington  Harl^r, 
Cal.  In  charge  of  examinations  and  surveys  for  channel 
in  San  Diego  Harbor,  and  at  Newport  Harbor ;  establish- 
ment of  breakwater  at  San  Luis  Obispo  Harbor,  and  of 
San  Pedro  Bay  near  entrance  to  Wilmington  Harbor,  Cal. 
To  examine  into  the  condition  of  the  navigable  channel 
of  San  Diego  Bay,  and  the  wharfage  frontage  thereon,  etc. 

In  charge  of  the  Washington  Aqu^act ;  increasing  water 
supply  of  the  city  of  Washington,  and  the  erection  of 
fish-ways  at  Great  Falls  of  the  Potomac  River.  Member 
of  Board  of  Engineer  Officers  in  connection  with  the  Ben- 
nington Battle  Monument. 

In  charge  of  the  Louisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  Wabash 
River,  Ind.  and  111.,  and  White  River,  Ind.  In  temporary 
charge  of  the  improvement  of  the  Kentucky  and  Trade- 
water  rivers  ;  of  preliminary  examination  of  Pond  River, 
and  of  preliminarv  examinations  and  snrveys  of  Licking 
River  from  Farmero  to  West  Liberty,  and  Salt  River,  Ky. 
To  exercise  supervision  over  the  construction  of  the  pro- 
posed road  of  the  Carrollton  or  Lock  No.  1  Turnpike  Co. 
through  the  land  of  the  United  States  at  Lock  No.  I, 
Kentucky  River,  and  of  bridge  across  the  Tradewater 
River,  Ky.  Member  of  Boards  of  Engineer  Officers  to 
consider  and  report  upon  new  plans  for  the  proposed 
bridge  across  the  Ohio  River  near  Pittsburgh,  Pa.;  to 
consider  and  prepare  general  regulations  concerning  the 
erection  of  bridges  over  the  Mu^ingnm  River,  Ohio ;  to 
examine  and  report  upon  plan  and  location  of  proposed 
bridge  across  the  Ohio  River  between  Cincinnati,  Ohio, 
and  Newport,  Ky. ;  and  to  examine  and  report  upon  the 
plans  of  the  proposed  bridge  across  the  Ohio  River  at 
Louisville,  Ky. 

In  charge  of  the  improvement  of  the  Mississippi  River  from 
Saint  Paul  to  Des  Moines  Rapids ;  the  Upper  Mississippi 
River,  and  Rock  Island  Rapids  and  Des  Moines  Rapids  of 
the  Mississippi  River,  and  of  removing  bar  in  Mississippi 
River  opposite  Dubuque,  Iowa.  In  charge  of  the  con- 
struction of  a  dry-dock  at  the  Des  Moines  Kapids  Canal ; 
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RANK  i^ND  NAME. 


Majors. 
(continned.) 


Oswald  H.  Ernst 


David  P.  Heap 

William  Ludlow    

BvU  Lieut,  Colonel 
William  A.  Jones 


Andrew  N.  Daiurell. 


DUTIES. 


of  ice-harbor  at  Dabaoae,  Iowa  and  of  harbors  of  refnge 
on  Lake  Pepin  at  StocKholm,  Wis.,  and  Lake  City,  Minn. 
In  charge  of  operating  the  Des  Moines  Rapids  Canal  and 
of  operating  snag-boat  on  Upper  Mississippi  River.  In 
charge  of  the  work  in  connection  with  the  Adams  Flume, 
Mississippi  River.  To  supervise  the  work  of  alteration 
in  the  ponton  bridge  across  the  Mississippi  River  at 
Prairie  clu  Chien,  Wis.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
bridge  across  the  Mississippi  River  atDabuqne,  Iowa;  to 
consider  and  report  upon  the  improvement  of  the  Missis- 
sippi River  from  Des  Moines  Rapids  to  the  mouth  of  the 
Illinois  River ;  to  consider  and  report  upon  the  construc- 
tion of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  the  Dakota  or  James  River ; 
across  the  Mississippi  River,  between  Saint  Paul,  Minn., 
and  Natchez,  Miss.,  and  across  the  Illinois  River  between 
its  month  and  La  Sallo,  111. ;  to  examine  and  report  upon 
plan  and  location  of  proposed  bridge  across  the  Ohio 
River  berweeu  Cincinnati,  Ohio,  and  Newport,  Ky.,  and 
t.i  consider  and  recommend  a  plan  for  the  improvement 
of  the  navigation  at  the  month  of  the  Cumberland  River. 
Member  of  the  Missouri  River  Commission  created  by  act 
of  Congreps  approved  July  5,  1884. 

In  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  Brazos  Santiago,  Tex.  In  charge  of  the  improvement 
of  ship  channel  in  Galveston  Bay,  Pass  Cavallo,  Aransas 
Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  mouth 
of  Brazos  River,  Buttalo  Bayou ;  deepening  channel  at 
mouth  of  Trinity  River,  and  removal  of  obstructions  to 
Liberty,  Tex.  lu  charge  of  preliminary  examination  of  Ce- 
dar Bayou,  Galveston  Bay,  Tex,  Member  of  Board  of  En- 
gineer Officera  on  proposed  bridge  across  the  Mississippi 
River  at  Memphis,  Tenn.  Member  of  the  Mississippi  River 
Commission  created  by  act  of  Congrecs  approved  June  28, 
1879.  Member  of  the  Missouri  River  Commission  created 
by  act  of  Congress  approved  July  5,  1884. 

Detached ;  Engineer  secretary  to  the  Light-House  Board. 
Engineer  3d  and  4th  Light-house  districts. 

Detached;  Engineer  Commissioner  of  the  District  of  Co- 
lumbia.   Engineer  4th  Light-house  District. 

In  charge  of  the  improvement  of  the  Upper  and  Lower  Co- 
lumbia and  Snake  Rivers,  Oregon  and  Wash.;  Willamette 
River  above  Portlaud,  and  Lower  Willamette  River  be- 
low Portland,  Oregon;  Cowlitz  River,  Wash.;  Yamhill 
River,  Oregon,  and  Lower  Clearwater  River,  Idaho.  On 
leave  of  absence. 

In  charge  of  Forts  Morgan  and  Gaines,  Ala.,  and  fort  on 
Ship  Island,  Miss.  In  charge  of  the  improvement  of  the 
harbor  at  Mobile,  Ala.  In  charge  of  the  improvement  of 
the  rivers  Warrior  and  Black  Warrior,  Ala. ;  Pascagoula, 
Pearl,  and  Noxubee,  Miss.;  Tombigbee,  Ala.  and  Miss. ;  the 
roadstead  leading  into  Back  Bay  of  Biloxi  in  Mississippi 
Sound ;  channel  of  Biloxi  Bay,  and  Old  Town  Creek  and 
Horn  Island  Pass,  Miss.  In  charge  of  preliminary  exam- 
ination of  Noxubee  Ri  ver,  Miss.  In  charji^e  of  preliminary 
examination  and  survey  of  Tombigbee  River  £rom  Vienna, 
Ala.,  to  Walker's  Bridge,  Miss.  In  charge  of  survey  of 
Tombicbee  River  from  Vienna,  Ala.,  to  Walker's  Bridge, 
Miss.  To  exercise  supervision  over  the  construction  of 
bridge  across  Tombigbee  River,  at  Waverly,  Miss. 
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Charles  J.  Allen . . . 


Charles  W.  Raymond, 
lu  Cooper  Overman . . . 


Alexander  M.  Miller  .. 


In  charge  of  the  improvement  of  the  Chippewa  River^  and 
protection  of  Yellow  Banks  on  the  same ;  of  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Red  River  of  the  North ; 
of  the  Mississippi  River  ahove  the  Falls  of  St.  Anthony; 
of  the  Falls  of  St.  Anthony ;  constmction  of  Meeker's  Isl- 
and lock  and  dam,  and  lock  and  dam  at  Goose  Rapids,  on 
Red  River  of  the  North.  In  charge  of  the  improvement 
of  the  Yellowstone  River,  Mont,  and  Dak.^nd  the  Mis- 
sonri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont. 
In  charge  of  constmction  and  improvement  of  roads  and 
bridges  in  Yellowstone  National  Park.  In  charge  of 
the  constrnotion  of  reservoirs  at  headwaters  of  the  Mis- 
sissippi River  and  its  tributaries.  In  charge  of  examina- 
tion and  surveys  of  the  sources  of  the  Mississippi,  8t.^ 
Croix,  Chippewa,  and  Wisconsin  rivers,  with  the  'Wew  to' 
ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  etc.  In  charge  of  preliminary  ex- 
aminations of  Red  Lake  River  £h>m  Grand  Forks  to  Red 
Lake,  Minn.,  and  harbor  at  Hudson,  Lake  St.  Croix,  Wis., 
and  examination  and  report  on  causes  of  the  extraordi- 
nary overflows  of  the  Chippewa  River,  Wis.,  and  the 
means  to  be  adopted  to  prevent  their  recurrence.  In 
charge  of  preliminary  examinations  and  surveys  of  Red  * 
River  of  the  North  from  Moorehead  to  Fergus  Falls  t^M^^ 
sissippi  River  between  Saint  Paul  and  St.  Anthony's  Fidls, 
and  Minnesota  River  with  view  to  its  improvement  by 
locks  and  dams,  Minn.  In  charge  of  surveys  of  Mis- 
sissippi River  between  Saint  Paul  and  St.  Anthony's  Falls, 
and  Minnesota  River  with  view  to  its  improvement  by 
locks  and  dams,  Minn.  To  exercise  supervision  over  con- 
struction of  bridge  across  Red  River  of  the  North  at 
Grand  Forks,  Dak.  Member  of  Board  of  Engineer  Officers 
to  investigate  and  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  "  practice  test 
of  the  flume  invented  by  M.  J.  Adams,"  etc. 

In  charge  of  the  First  and  Second  Divisions,  Office  of  the 
Chief  of  Engineers.  Detached  ;  Engineer  Commissioner 
of  the  District  of  Columbia. 

In  charge  of  the  improvement  of  harbors  at  Monroe,  Mich., 
Toledo,  Port  Clinton,  Sandusky,  YermiUion,  Huron,  Black 
River,  Rockv  River,  Cleveland,  Fairport.  Ashtabula,  and 
Conneaut,  Ohio.  In  charge  of  improvement  of  Sandusky 
River,  Ohio.  In  charge  of  water-level  observations  on 
Lake  Erie.  In  charge  of  preliminary  examination  of  Cha- 
grin River  at  its  mouth,  Ohio.  In  charge  of  removal  of 
wreck  of  schooner  Joy  from  Ashtabula  Harbor,  Ohio.  En- 
gineer 10th  Light-house  District. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missouri — ^removal  of  snags,  etc.,  Mississippi  River  be- 
tween the  mouths  of  the  IQinois  and  Ohio  rivers ;  Osage 
River,  Mo.,  and  Kans.,  and  Gasconade  River,  Mo.  In 
charge  of  resurvey  of  the  Osage  River  from  mouth  to 
Osceola,  with  view  to  movable  locks  and  dams,  etc.  In 
charge  of  preliminary  examinations  and  surveys  of  Kas- 
kaskia  River  from  New  Athens  to  mouth,  and  of  Missis- 
sippi River  at  Rash  Island  Bend  and  Ivy  Lauding,  111.  In 
charge  of  surveys  of  Kaskaskia  River  from  New  Athens 
to  mouth,  and  o^  Mississippi  River  at  Rush  Island  Bend 
and  Ivy  Landing,  III.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
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Milton  B.  Adams  . 


William  R.  Livermoro  . 


William  H.  Heuer  . 


bridge  across  the  Mississippi  River  at  Dubuque,  Iowa ;  to 
consider  and  report  upon  the  improvement  of  the  Missis* 
sippi  River  from  Des  Moines  Rapids  to  the  mouth  of  the 
Illinois  River ;  and  to  consider  and  report  upon  the  con- 
struction of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  month  of  Dakota  or  James  River ;  across 
the  Mississippi  River  between  Saint  Paul,  Minn.,  and 
Natchez,  Miss, ;  and  across  the  Illinois  River  between  its 
mouth  and  La  Salle,  111. 

In  charge  of  Fort  Montgomery  ^  N.  Y.  In  charge  of  the  im- 
provement of  the  harbors  at  Ogdensborgh,  on  the  river  St. 
Lawrence,  and  Plattsbnrgh,  Borlington,  and  Swanton,  and 
construction  of  breakwaters  at  Rouse's  Point  and  Gordon's 
Landing,  on  Lake  Ohamplain.  In  charge  of  the  improve- 
ment of  Ticonderoga  and  Grass  rivers,  and  of  narrows  at 
Lake  Champlain,  N.  Y.,  and  Otter  Creek,  Vt.  In  charge 
of  preliminary  examinations  of  Spring  Creek  and  Wad- 
dington  Harbor,  Iv .  Y. 

In  temporary  charge  of  the  forts  at  Clark's  Point,  Mass., 
at  Dutch  Maud,  R.  I.,  and  of  the  construction  of  Fort 
Adams,  R.  i.  In  temporary  oharffe  of  the  construction  of 
harbor  of  refuge  at  Wood's  HoU,  Mass.  In  temporary 
charge  of  the  improvement  of  the  harbors  at  Nantnckett, 
Wood's  Holl,  Westport,  Wareham,  and  Hyannis,  Mass., 
Newport  and  Block  Inland,  R.  I.,  and  Stonington,  Conn.  In 
temporary  charge  of  the  improvement  of  the  rivers  Taun- 
ton, Mass.,  Pawtucket,  Providence,  Warren,  and  Pawca- 
tnck,  and  Narragansett  Bay,  R.  I.  and  Little  Narraganset 
Bay,  R.  I.  and  Conn.,  and  removal  of  Green  Jacket  Shoal, 
Providence  Eiver,  R,  I.  In  temporary  charge  of  prelimi- 
nary examinations  of  Falmouth  and  Menemsna  harbors  of 
refuge,  and  Cottage  City  Harbor,  Mass.,  and  Little  Narra- 
gansett Bay,  entrance  to  the  wharfs  at  Watch  Hill,  R.  I. 
In  temporary  charge  of  preliminary  examinations  and  sur- 
veys of  Vineyard  Haven  and  New  Bedford  harbors,  and 
Taunton  River,  Mass.  In  temporary  charge  of  survey  of 
Taunton  River,  Mass.  Temporarily  a  member  of  advis- 
ory counsel  to  the  Rhode  Island  State  board  of  harbor 
commissioners. 

In  charge  of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson, 
St.  Philip,  Livingston,  Pike,  and  Macomb,  Tower  Du- 
pr^,  Battery  Bien venue,  and  Tower  at  Proctorsville,  La., 
in  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cat.  In  charge  of -the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers,  and 
Petaluma  Creek^  Cal.  In  charge  of  the  improvement  of 
the  Amite,  Tangipahoa,  Tickfaw,  Tchefunote,Bogue  Falia, 
and  Calcasieu  rivers.  Bayous  Terrebonne,  Teche,  Black, 
and  Courtableau,  ana  Calcasieu  Pass,  La.,  Bayou  Pierre, 
Miss.,  Sabine  Pass,  Blue  Buck  Bar,  and  Neches  River, 
Tex.,  and  Sabine  River,  La.  and  Tex.,  and  of  removal  of 
obstructions  in  Bayou  La  Fourche,  La.  In  charge  of  con- 
necting Bayou  Teche  with  Grand  Lake  at  Charenton,  La. 
In  charge  of  preliminary  examinations  of  Bayou  Rouge, 
Bogue  Falia  from  present  landing  to  Covington,  bar  ob- 
structing month  of  Calcasieu  River,  Bayou  Terrebonne 
from  Houma  to  Thibodeaux,  and  Bayou  Teche  from  St. 
Martinsville  to  li^ort  Barre,  month  of  Bayou  La  Fourch, 
with  view  to  <ionstruction  of  a  lock  and  dam.  Bayou  La 
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William  S.Stanton.-. 
Thomas  H.  Handbnry. 


James  C.  Post . . . . 

James  F.  Gregory 
Henry  M.  Adams  . 


Charles  E.  L.  B.  De.vis  .. 


Fourche  to  sec  are  navigation  at  low  water,  and  Bayou 
Vermillion  to  secare  navigation  from  Abbeville  to  the 
Louisiana  and  Texas  Railroad  Bridge,  La.  In  charge  of 
preliminary  examinations  and  surveys  of  mouth  of  Bayou 
Plaquemine,  Bayou  Plaqnemine  and  other  connecting 
streams,  and  Calcasieu  Pass,  La.  To  report  upon  the 
depth  and  width  of  a  channel  secured  and  maintained  by 
Jetties  constructed  by  James  B.  Eads  at  the  mouth  of  the 
Mississippi  River.  Member  of  Board  of  Engineer  Officers 
on  subject  of  permanent  improvement  of  Delaware  Rivei- 
and  Bay.  Engineer  7th,  Bth,  and  12th  Light-house  dis- 
tricts. 

Detached ;  Engineer  1st  and  2d  Light-house  districts. 

In  charge  of  Fort  Stevens,  Oregon,  and  of  the  construction 
of  Fort  Canby,  Wash.  In  charge  of  improvement  of  the 
harbors  at  Chicago  and  Calumet,  111.  In  charge  of  the 
improvement  of  the  Illinoisaud  Calumet  rivers.  In  charge 
of  the  improvement  of  the  Columbia  River  at  Cascades, 
Oregon,  mouth  of  the  Columbia  River,  Oregon  and  Wash. ; 
of  the  rivers  Ch^alis,  Skagit,  Stielaquamish,  Nootsack, 
Snohomish,  and  Snoqualmie,  Wash.    In  charge  of  water- 

f;au£e8  on  the  Columbia  River  from  Astoria  to  the  bar. 
n  charge  of  survey  of  the  Hennepin  Canal.  In  charge  of 
preliminary  examination  of  Calumet  River  from  forks  of 
the  river  near  its  entrance  into  Lake  Calumet  to  Blue  Isl- 
and, and  of  Farm  Creek,  wiih  view  to  changing  its  course, 
111.  Member  of  Board  of  Engineer  Officers  to  consider  and 
report  upon  the  construction  of  bridges  across  the  Missouri 
River  between  its  mouth  and  the  mouth  of  Dakota  or 
James  River ;  across  the  Mississippi  River  between  Saint 
Paul,  Minn.,  and  Natches,  Miss. :  and  across  the  Illinois 
River  between  its  mouth  and  La  Salle,  111.  Engineer 
Officer,  Division  of  the  Missouri.  Engineer  13th  Light- 
house District. 

In  charge  of  the  Third  Division,  Office  of  the  Chief  of  En- 
gineers. Member  of  Board  of  Engineer  Officers  on  con- 
struction of  the  locks  at  the  Cascades,  Columbia  River, 
Orogon. 

Detached;  Engineer5th  and  6th  Light-house  districts.  En- 
gineer Secretary  of  the  Light-house  Board. 

On  duty  in  Office  of  the  Chief  of  Engineers.  On  duty  un- 
der the  direction  of  the  Secretary  of  War.  Member  of 
Board  of  Engineer  Officersito  investigate  and  report  upon 
all  matters  concerning  the  work  in  progress  in  connection 
with  the  **  practical  test  of  the  flume  invented  by  M.  J. 
Adams,"  etc. 

In  charge  of  the  improvement  of  the  harbors  at  Ashland, 
Wis.,  Ontonagon,  Eagle  Harbor,  Marquette,  Manistique, 
and  Cedar  River,  Mich.,  Menomonee,  Oconto,  Pensaukee, 
Green  Bay,  Ahnepee,  Kewaanee,  Two  Rivers,  Manitowoc, 
Sheboygan,  and  Port  Washington,  Wis.  In  charge  of 
harbors  of  refuge  at  entrance  to  Sturgeon  Bay  Canal,  Lake 
Michigan,  and  Graud  Marais,  Mich.  In  charge  of  water- 
level  observations  on  Lake  Superior.  In  charge  of  the 
establishment  and  maintenance  of  harbor  lines  in  Portage 
Lake,  Mich.  In  charsre  of  preliminary  examination  of 
Torch  Lake  Channel,  Lake  Superior,  Mich. 
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CAPTAINS. 

George  M.  Wheeler . 
James  B.  Qainn 


Daniel  W.  Lockwood. 


Ernest  H.  Ruffner 

John  C.  Mallery . . 
Clinton  B.^earH.. 


Thomas  Turtle... 
Edward  Magnire 


Frederick  A.  Mahan . 


On  temporary  daty  to  supervise  certain  publications  per- 
taininff  to  geofirapical  snryeys  west  of  the  100th  merid- 
ian. Ke  tired  m>m  active  service  on  June  15, 1688,  in  con* 
formity  with  section  1251  Revised  Statutes. 

In  charee  of  the  improvement  of  the  harbors  of  Duluth, 
Grana  Marais,  Agate  Bay,  Minn.,  and  Superior  Bay,  on 
Lake  Superior,  and  St.  Louis  Bay,  Wis.  To  exercise  super- 
vision over  construction  of  bridge  across  the  St.  Louis 
River  between  the  States  of  Minnesota  and  Wisconsin. 

In  charge  of  the  improvement  of  the  harltors  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pentwater,  White  River, 
Muskegon,  Grand  Haven,  Black  Lake,  Saugatnck,  South 
Haven,  and  Saint  Joseph,  and  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  and  harbor  at  Michigan  Citv,  Ind.  In 
charge  of  the  improvement  of  Little^anawha.  Guvan- 
dotte,  and  Buckhannon  rivers.  W.Ya. ;  Bi^  Sandy  River, 
W,  Va.  and  Ky.,  and  Kentucky  River,  Ky.  In  charge 
of  preliminary  examination  of  Grand  River,  Mich.  In 
charge  of  preliminary  examinations  and  surveys  of  Piffeon 
River;  Carp  River  at  Leiand,  for  harbor  of  refuge ;  Lake 
Michigan  at.  Empire,  and  Grand  Traverse  Bav,  Mich. 
To  exercise  supervision  over  the  construction  of  the  pro- 
posed road  of  the  Carrollton  or  Lock  No.  1,  Turnpike 
Company,  through  the  land  of  .the  United  States  at  Lock 
No.  1,  Kentucky  River,  Ky.  Member  of  Board  of  Engi- 
neer Officers  on  proposed  bridge  across  the  OhioRiver 
at  Louisville,  Ky. 

In  charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Illinois 
River.  In  charge  of  preliminary  examination  and  survey 
of  bars  in  Hamburg  Bay,  111. 

Detached ;  engineer  4th,  5th,  and  6th Light-House  districts. 

In  charge  of  tho  improvement  of  the  Yellowstone  River, 
Mont,  and  Dak.;  and  the  Missouri  River  from  Sioux  City, 
Iowa,  to  Fort  Benton,  Mont.  In  charae  of  preliminary 
examination  of  James  Riyer,  Dak.  In  charge  of  con- 
struction and  improvement  of  roads  and  bridges  in  Yel- 
lowstone National  Park  |  in  charge  of  the  Ist  and  2d  Di- 
visions, Office  of  the  Chief  of  Engineers. 

In  charge  of  the  4th  and  5th  Divisions,  Office  of  the  Chief 
of  Engineers. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor of  Military  Engineering  at  the  Engineer  School 
of  Application.  Secretary  of  £>ard  of  Officers  and  Ci- 
vilians to  examine  and  report  at  what  ports  fortifications, 
or  other  defenses  are  most  urgently  required,  etc.  Mem- 
ber of  Boards  of  Engineer  Officers  on  construction  of 
bridges  across  Staten  Island  Sound  (known  as  Arthur 
Kill),  and  the  Kill  Von  KuU,  and  to  report  upon  the  *<  An  to- 
Mobile  Controllable  Torpedo,"  of  Mr.  J.  N.  H.  Patrick. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  August  5 ;  November  3,  1887 ;  February  24 
and  March  ii9,  1888. 

In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Niagara  River,  N.  Y. 
In  charge  of  preliminary  examinations  and  surveys  of 
Tonawanda  Harbor  and  Niagara  River  between  Black 
Rock  and  Touawanda,  N.  Y.  In  charge  of  survey  of  the 
peninsula  and  harbor  at  Erie,  Pa. 
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Frederick  A.  Hinman. 


Albert  H.Pay8on. 


John  G.  D.  Knight 


Richard  L.  Hozie 


In  charse  of  Fort  Stevens,  Oregon,  and  of  the  construction  of 
Fort  Uanby^  Wash.  In  charee  of  the  improvement  of  the 
Columbia  River  at  Cascades,  Oregon,  mouth  of  the  Colum- 
bia River,  Oregon  and  Wash.,  entrance  to  Coos  Bay,  and 
entrance  to  Yaqnina  Bay,  and  mouth  of  Coquille  River, 
Oregon.  In  charge  of  the  improvement  of  the  Umpcjua 
River,  Oregon,  and  of  the  rivers  Chelialis,  Ska^t,  Stiel- 
aquamish,  Nootsack,  Snohomish,  and  Snoqualmie,  Wash. 
In  charge  of  water-gauges  on  the  Columbia  River,  from 
Astoria  to,  the  bar.  In  charge  ofpreliminary  examina- 
tions of  N'ehalem  Bay  and  Bar,  Wood  and  Link  rivers, 
and  Suislaw  River  and  Bar,  Oregon.  In  charge  of  pre- 
liminary examinations  and  surveys  of  Tillamook  Bay  and 
Bar,  and  Ump^ua  and  Coquille  rivers,  Oregon.  In  charge 
of  survey  of  Tillamook  Bay  and  Bar.  Oregon.  Engineer 
13th  Light-house  District.  Detachea ;  Secretary  and  Dis- 
bursing Officer  of  the  Mississippi  River  Commission  cre- 
ated by  act  of  Congress  approved  June  2b,  1879.  Sec- 
retary and  assistant  to  the  Construction  Committee  of 
the  Mississippi  River  Commission  and  Disbursing  Officer 
for  works  carried  on  by  the  Commission. 

In  charge  of  the  improvement  of  the  harbor  at  Norfolk,  and 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Navy-yard,  Ya.  In  charge  of  the  improvement  of  the 
Blaokwater,  Nottoway,  Archer's  Hope,  and  Appomattox 
rivers,  Ya.,  and  Meherrin  River,  Currituck  Sound,  Coan- 
jok  and  Edenton  bays,  and  North  River  Bar,  N.  C..  and 
North  Landing  River,  Ya.  and  N.  C.  In  charge  or  pre- 
liminary examination  of  Alligator  River,  N.  C .  In  charge 
of  preliminary  examination  and  survey  of  Nansemond 
River,  Ya.    On  sick  leave  of  absence. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and  Bay, 
Cal.  In  charge  of  the  improvement  of  the  Sacramento, 
Feather,  San  Joaquin,  and  Mokelumne  rivers,  and  Pe- 
taluma  Creek,  CaL,  and  Colorado  River,  Nov.,  Cal.,  and 
Ariz.  In  charge  ofpreliminary  examinations  of  mouth  of 
Smith's  River,  and  Crescent  City  Harbor  with  vieiv  to  a 
sea-wall  from  Battery  Point  to  Flat  Rock,  Cal.  Engineer 
12th  Light'-house  District.  Resignation  accepted  by  the 
President,  to  take  effect  December  1,  1887. 

Commanding  Company  A,  Battalion  of  Engineers.  In 
charge  of  the  construction  of  Fort  Schuyler,  N.  Y.  H.  De- 
tached ;  Instructor  of  Engineering  at  the  United  States 
Infeuitry  and  Cavalry  School.  On  temporary  detached 
service  with  New  York  State  National  Guard  near  Peeks- 
kill,  N.  Y.  Member  of  General  Court-martial  convened  at 
Willets  Point,  N.  Y.,  November  3,  1887. 

In  charge  of  Forts  Pickens  and  McRee,  and  the  construction 
of  Fort  Barrancas  and  redoubt,  Fla.  In  charge  of  the 
improvement  of  Pensaoola  Harbor,  Fla.  In  charge  of  the 
improvement  of  the  rivers  Coosa  and  Chattahoocnee,  Ga. 
and  Ala.,  Oomulgee,  Oconee,  Oostenaula,  Coosawattee, 
and  Flint,  Ga.,  Choctawhatchee,  Escambia,  and  Cone- 
cuh, Fla.  and  Ala.,  Alabama,  Cahawba,  and  Tallapoosa, 
Ala.,  Apalachicola  River  and  Bay,  and  La  Grange  Bayou, 
Fla.  In  charge  of  resurvey  of  outer  and  inner  bars  at 
Pensacola,  Fla.,  and  of  examination  and  survey  of  Flint 
River  from  Montezuma  to  Old  Agency,  Ga.  In  charge  of 
removal  of  wrecks  of  ship  Bride  of  Lome  and  bark  Laigia 
in  Pensacola  Harbor,  Fla. 
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RANK  AND  NAMS. 


DUTIES. 


CAPTAINS. 

(contiuaed.) 
William  L.  Marshall. 


Joseph  H.  Willard . 


Philip  M.  Price. 


Carl  F.  Palfrey 


William  H.  fiizby. 


In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Baoine,  and  Kenosha,  Wis.,  Wankegan,  Chicago,  and 
Calnmet,  111.,  and  harbor  of  refuge  at  Milwaukee  Bay, 
Wis.  In  charge  of  the  improvement  of  the  Fox,  Wiscon- 
sin, Illinois,  and  Calumet  rivers.  In  charge  of  water- 
level  observations  on  Lake  Michigan.  In  charge  of  sur- 
vey of  the  Hennepin  Canal.  Engineer  Officer,  Division 
of  the  Missouri.  Member  of  Boara  of  Engineer  Officers  to 
investigate  and  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  "practical  test  of 
theflume  invented  by  M.  J.  Adams,"  etc. 

In  charge  of  the  improvement  of  Tensas  Biver  and  Bayou 
Macou,  and  Cane  Biver,  La.,  Ouachita  and  Black  Biver, 
and  Bayou  Bartholomew  in  La.  and  Ark.  BayoasBosuf  and 
lyArbonne,  Loggy  Bayou,  Lake  Bistenean,  and  the  Dor- 
cheat,  La.  and  Cypress  Bayou.  La.  and  Tex.;  Bed  Biver, 
La.  and  Ark.,  and  South  Forked  Deer  Biver,  Tenn.;  of 
the  rivers  Big  Sun  Flower,  Tazoo,  Tallabusha,  Big  Black, 
and  Tallahatchie,  and  Tchula  Lake,  and  Steel's  Bayou, 
Miss.,  and  the  Big  Uatchie  Biver,  Tenn.  In  charge  of 
survey  of  Bayou  rierre.  La.  In  charge  of  the  water- 
gauges  on  the  Lower  Mississippi  Biver  and  its  principal 
tributaries.  In  charge  of  preliminary  examinations  of 
the  lakes  connecting  with  Bed  Biver  between  Shreveport, 
La.,  and  Fulton,  Ark.,  Little,  Dngdemona,  and  Cornay 
rivers,  Ouachita  Biver  from  Camden  to  mouth,  Black, 
Bed,  Kelley,  Cypress,  Bondeway,  and  Yidal  bayous.  Clear 
and  Black  lakes,  La.,  and  Cassity  Bayou,  Miss.,  North 
Fork  of  the  Forked  Deer  Biver,  Tenn.,  and  re-examina- 
tion of  Ouachita  above  Camden,  Ark.  To  supervise  the 
construction  of  the  bridge  across  Yazoo  Biver,  near  Green- 
wood, Miss.,  and  across  Sunflower  Biver,  near  Johnson- 
ville.  Miss. 

Detached;  on  duty  at  the  Military  Academy  as  Instructor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  £,  Battalion  of  Engineers.  In  charge  of  water- 
works and  supply  line,  and  Acting  Signal  Officer  at  West 
Point,  K.  Y.  To  inspect  the  work  upon  the  monument  at 
Washington's  Headquarters,  Newburgh,  K.  Y. 

In  charge  of  the  construction  of  Forts  Porter,  Niagara,  and 
Ontario,  N.  Y.  In  charge  of  the  improvement  of  the  har- 
bors at  Charlotte,  Pultney  ville.  Great  Sodus,  Little  Sodus, 
Oswego,  and  Sacketts  Harbor,  N.  Y.  In  charge  of  water- 
level  observations  on  Lake  Ontario. 

Iji  charge  of  Forts  Macon  and  Caswell,  N.  C.  In  charge  of 
the  improvement  of  Beaufort  Harbor,  N.  C.  and  George- 
town Harbor,  S.  C.  In  charge  of  the  improvement  of 
Cape  Fear  Biver  above  and  below  WilminrtoD,  Neuse, 
Pamlico,  Tar,  Yadkin,  Blacky  Trent,  and  New  rivers, 
and  Contentnia  or  Moccasin  Biver  and  inland  water-way 
from  New  Berne  to  Beaufort,  and  inland  Wn  ter-way  be- 
tween Beaufort  Harbor  and  New  Biver,  N.  C,  and  San- 
tee,  Wateree,  Great  Pee  Dee,  Waccamaw  and  Con^aree 
rivers,  and  Winvaw  Bay,  8.  C.  In  charge  of  preliminary 
examinations  of  Catawba  Biver,  and  Yadkin  River  from 
South  Carolina  line  to  the  Narrows,  N.  C.  In  charge  of 
preliminary  examinations  and  surveys  of  the  rivers  Lum- 
ber and  Lock  wood's  Folly,  N.  C,  and  Little  Pee  Dee,  and 
Alligator  and  other  waters  connecting  Santee  Biver  and 
Bull's  Bay,  S.  C,  and  Mmgo  and  Clark's  creeks,  S.  C. 
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CAPTAINS. 

(continued.) 


Henry  S.  Taber  , 


Eric  Bergland. 


William  T.  Roasell . 


Thomas  W.  Symons  . 
Smiths.  Leach  .... 


DanC.  Kingman. 


Engene  Griffin.. 
Willard  Young. 


In  charge  of  the  improvement  of  the  Arkansas  River— re- 
movaT of  snags,  etc.;  Arkansas  River  at  Pine  Bluff,  and 
of  rivers  White  and  St.  Francis,  L'Anraille,  and  Saline, 
Red  above  Fulton,  Little  Red  and  Petit  Jean,  Ark.,  Black, 
Mo.  and  Ark.,  and  of  removal  of  rock  shoals  in  Fonrcbe 
River,  Ark.  In  charge  of  'survey  of  Arkansas  River  from 
Little  Rook  to  its  month.  lu  charge  of  preliminary  ex- 
amination of  Saline  River,  and  re-examination  of  Little 
River,  Ark.  In  charge  of  preliminary  examinations  and 
surveys  of  Cache  River,  Ark.,  Little  River  from  Horners- 
ville  to  its  junction  with  the  St.  Francis  River,  and  St. 
Francis  River  from  Greenville  to  the  Arkansas  State  line. 
Mo.,  and  examination  of  Red  River  at  railroad  bridge, 
Fulton,  Ark. 

Commanding  Company  C,  Battalion  of  Engineers.  In- 
structor in  civil  enffineering  at  the  Engineer  School  of 
Application.  Member  of  General  Courts-Martial  con- 
vened at  Willets  Point,  N.  Y.,  August  5,  1887,  and  Jan- 
uary 23, 1838.    On  leave  of  absence. 

In  charge  of  3d  District  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warren  ton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  atVicksbnrg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  MiSBissippi  River.    In  tem- 

nrary  charge  of  First  District  of  the  Mississippi  River, 
m  Cairo  to  foot  of  Island  No.  40,  and  of  2d  District  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the  pur- 
pose of  improvement  and  the  construction  and  repair  of 
levees. 

Detached ;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

In  charge  of  1st  District  of  the  Mississippi  River  from  Cairo 
to  foot  of  Island  No.  40,  and  of  2d  District  fh>m  foot  of 
Island  No.  40  to  mouth  of  White  River,  for  the  purpose 
of  improvement  and  the  construction  and  repair  ot  levees. 
Secretary  and  Disbursing  Officer  of  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  June  28, 
1879.  Member  of  Boaird  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Detached ; 
assistant  to  the  Engineer  Commissioner  of  the  District 
of  Columbia. 

In  charge  of  4  th  District  of  the  Mississippi  River,  from  War- 
renton  to  Head  of  the  Passes,  for  the  purpose  of  improve- 
ment and  the  construction  anc^  repair  of  levees,  to  inclade 
levees  and  special  work  on  the  river,  the  improvement  of 
the  harbor  at  New  Orleans,  the  Mississippi  Kiver  at  Nat- 
chez and  Vidalia,  the  mouth  of  Red  River,  and  the  recti- 
fication of  the  Red  and  Atch'afalaya  rivers  at  mouth  of  Red 
River.  Member  of  Board  of  Engineer  Officers  on  proposed 
bridge  across  the  Mississippi  River  at  Memphis,  Tenn. 
Member  of  Board  of  Engineer  Officers  on  building  and  re- 
pair of  levees  on  the  Mississippi  River. 

Detached ;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  On  temporary  duty  in  office  of  the 
Chief  of  Engineers.    On  leave  of  absence. 

In  charge  of  tne  improvement  of  Urapqna  River,  mouth  of 
Coquule  River,  and  entrances  to  Coos  and  Yaquina  bays, 
Oregon.  In  charge  of  preliminary  examinations  and  sur- 
veys of  Umpqna and  Coquille  rivers,  Oregon.     In  tempor- 
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RANK  AND  NAME. 


DUTIES. 


CAPTAINS. 

(coutinned.) 


William  M.  Black. 


Walter  L.  Fisk. 


Solomon  W.  Roessler.. 


BNG  88 ^22 


ary  charge  of  the  improvement  of  the  Upper  and  Lower 
Columbia  and  Snakorivers,  Oregon  and  Wash. ^illamette 
River  above  Portland,  and  Lower  Wiljamette  River  below 
Portland,  Oreg.,  Cowlitz  River,  Wash,,  Yamhill  River, 
Oregon,  and  Lower  Clearwater  River,  Idaho. 

In  charge  of  the  coiistraction  of  Fort  Marion,  Fla.  In 
charge  of  the  improvement  of  the  harbors  at  Key  West| 
Tampa  Bay,  and  Cedar  Keys,  Fla.  In  charge  of  the  im- 
provement of  the  Saint  John's  River  (at  channel  over 
bar  at  month,  and  Upper  Saint  John's  River),  Volnsia 
Bar,  Caloosahatchee,  Manatee,  Withlacoochee,  and  Sn- 
wanee  rivers,  and  Pease  Creek,  Fla.  In  charge  of  exami- 
nation and  snrvey  of  entrance  to  harbor  at  Key  West,  Fla. 
In  charge  of  resurvey  of  Tampa  Bay,  ijicluding  Hillsbor- 
ough River  up  to  Tampa,and  of  preliminary  examinations 
of  Charlotte  Harbor,  including  San  Carlos  Bay,  Clear 
Water  Harbor,  including  Anclote  and  Saint  Joseph's  bays^ 
and  narrows  into  Boga  Ciega  Bay ;  Wakulla  River,  from 
mouth  to  Wakulla  Springs ;  and  of  snrvey  of  channel 
from  Haul-over  on  Indian  River  to  Gilbert's  Bar,  Fla. 
In  charge  of  preliminary  examinations  and  surveys  of 
P4inta  Rassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  bar,  Fla.  In  charge  of  surveys  of 
Pnnta  Rassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  ba*r,  Fla.  In  charge  of  removal 
of  wrecks  of  Tran^port^  Maple  Leaf,  and  German  brig 
from  Saint  John's  River,  between  its  mouth  and  Lake 
George. 

Detached ;  on  dntv  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Militarjr  Ensineering.  On  tempo- 
rary duty  in  the  office  of  the  Chief  of  Engineers.  In  charge 
of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson,  St. 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dnpr€, 
Battery  Bien venue,  and  Tower  at  Proctors ville,  La.  In 
charg^e  of  the  improvement  of  the  Amite,  Tangipahoa, 
Tickfaw,  Tchefunote,  Bogue  Falia,  and  Calcasieu  rivers^ 
bavous  Terrebonne,  Teche,  Black  and  Conrtablean,  ana 
Calcasien  Pass,  La.;  Bayou  Pierre,  Miss.;  Sabine  Pass, 
Blue  Buck  Bar,  and  Neohes  River,  Tex.;  and  Sabine 
River,  La.  and  Tex.,  and  of  removal  of  obstructions  in 
bayou  La  Fourche,  La.  In  charge  of  connecting  Bayou 
Teohe  with  Grand  Lake  at  Charenton,  La.  To  report 
upon  the  depth  and  width  of  a  channel  secured  and  main- 
tained by  jetties  constructed  by  James  B.  Eads  at  the 
mouth  of  the  Mississippi  River.  Engineer  7th  and  8fh 
Light-house  districts. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Companies 
A  and  D,  Battalion  of  Engineers.  Inspector  of  Rifle  Prac- 
tice, Battalion  of  Engineers.  In  charge  of  the  library  of 
the  Engineer  School  of  Application.  Acting  Battalion  Q. 
M.,  A.  A.  Q.  M.,  and  A.  0.  S.,  Post  of  Willets  Point.  In- 
structor in  Submarine  Mining  at  the  Engineer  School  of 
Application.  Member  of  Board  of  Engineer  Officers  to 
report  upon  the  '*  Auto-Mobile  Controllable  Torpedo"  of 
Mr.  J.  N.  H.  Patrick.  Member  of  General  Courts-Martial 
convened  at  Willets  Point,  N.  Y.,  January  23  and  March 
29,  1888. 
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RANK  AND  NAME. 


DUTIES. 


CAPTAINS. 

(coDtinncd.) 
George  McC.  Derby  — 


FIRST  LIEUTENANTS. 

James  L.  Lask 


Frederic  V.  Abbot . 


Thomas  L.  Casey 

Theodore  A.  Bingham 


Curtis  McD.  Townsend 
Gastav  J.  Fiebeger 


Oberlin  M.  Carter  ... 


George  W.  Goetbals 

Jobr  Millis 


JobD  Biddle. 


In  charge  of  the  improvement  of  Key  port  Harbor.  In 
charge  of  the  improvement  of  the  rivers  Shewsbury, 
Rahway,  Elizabeth,  Manasqnan,  South,  Raritan,  and 
Passaic  above  and  below  Newark,  and  Woodbridee, 
Cheeeeqnakes,  and  Mattawan  creeks,  N.  J.  On  duty  under 
the  immediate  orders  of  Lieutenant-Colonel  McFariand. 


Detached;  Secretary  and  Disbursing  Officer  of  the  Mis- 
sissippi River  Commission  created  by  act  of  Congress 
approved  June  28,  1^)79.  Secretary  and  assistant  to  the 
Construction  Committee  of  the  Mississippi  Rivdr  Commis- 
sion and  Disbursing  Officer  for  works  carried  on  by  the 
Commission.  Detached ;  ass.stant  to  the  Engineer  Com- 
missioner of  the  Disrict  of  Columbia. 

On  duty  under  the  immediate  orders  of  Colonel  Gill  more. 
On  duty  under  the  immediate  orders  of  Colonel  Abbot. 
In  charge  of  Forts  Moultrie,  Sumter,  and  Johnson,  and  of 
the  construction  of  Castle  Pinckney,  S.  C.  In  charge  of 
the  improvement  of  the  harbor  at  Charleston,  S.  C.  In 
charge  of  the  improvement  of  the  Ashley,  Edisto,  and  Sal- 
kiehatchie  rivers  and  Wappoo  Cut,  S.  C.  In  ohar&e  of 
preliminary  examination  of  North  Fork  of  the  Edisto 
River,  S.  C.  In  charge  of  removal  of  wreck  of  trading 
boat  in  Cheehaw  River,  and  of  wreck  of  steamer  Alice 
Clark  from  the  chaouel  of  inside  passage  below  Charles- 
ton, S.C. 

Detached  ;  Engineer  Officer  Division  of  the  Pacific  and  De- 
partment of  California.  On  duty  under  the  immediate 
orders  of  Major  Liverraore. 

Detached ;  Secretary  and  Disbursing  Officer  of  the  Missouri 
River  Commission,  created  by  act  of  Congress  approved 
July  5,  1884.  Recorder  of  Board  of  Engineer  Officers  to 
consider  and  report  upon  the  construction  of  bridges 
across  the  Missouri  River  between  its  mouth  and  *tne 
mouth  of  Dakota  or  James  River;  across  the  Mississippi 
River  between  St.  Paul,  Minn.,  and  Natchez,  Miss.,  and 
across  t  bo  Illinois  Ri  vcr  between  its  mouth  and  La  Salle,  III. 

On  duty  under  the  immediate  orders  of  Major  Lydecker. 
Recorder  of  Board  of  Engineer  Officers  on  construction  of 
locks  at  the  Cascades,  Columbia  River,  Oreg. 

Detached;  on  duty  at  tbo  Military  Academy  as  Assistant 
Professor  of  Civil  aud  Military  Engineering.  Member  of 
General  Court-martial  convened  at  West  Point,  N.  Y., 
September  9,  1887. 

On  duty  under  the  immediate  orders  of  Colonel  Gillmore. 
On  duty  under  the  immediate  orders  of  Colonel  Abbot. 
In  charse  of  Forts  Oglethorpe  and  Pulaski,  Ga.,  and 
Clinch,  Fla.  In  charge  of  the  improvement  of  the  har- 
bors at  Savannah  and  Brunswick,  Ga.  In  charge  of  the 
improvement  of  Cumberland  Sound,  Ga.  and  Fla.,  Savai.- 
nab  and  Altamsha  rivers,  and  Romcrly  Marsh,  Ga. 

Detached;  on  duty  at  the  Military  Academy  iu Department 
of  Civil  and  Military  Engineering. 

Detached  ;  on  temporary  duty  as  Engineer  of  the  3d  Light- 
house District.  Ou  duty  under  the  immediate  orders  of 
Major  Heap. 

Detached ;  Engineer  Officer  Department  of  Dakota.  On 
duty  as  Assistant  Instructor  of  Practical  Military  Engi- 
neering at  the  Military  Academy,  and  with  Company  E, 
Battalion  of  Engineers.  Recruiting  Officer  for  Company 
E,  Battalion  of  Engineers. 
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RANK  Aia>  NAME. 


FIRST  LIBUTBNANTS. 

(continued.) 


Harry  F.  Hodges. 
James  G.  Warren. 


Edward  Borr 

Oscar  T.Crosby  .. 

Lansing  H.  Beach 


Graham  D.  Fitch*. 
Eugene  J.  Spencer  , 


George  A.  Zinn 

William  C.  Langfitt  .... 

Henry  E.  Waterman 


Irving  Hale. 


James  C.  Sanford. 


Hiram  M.  Chittenden. 


DUTIES. 


On  dnty  under  the  immediate  orders  of  Lieutenant-Colonel 
Poe. 

Detached ;  on  dnty  as  Assistant  Instruct'Or  of  Practical  Mili- 
tary Engineering  at  the  Military  Academy^and  with  Com- 
pany E,  Battalion  of  Engineers.  Officer  in  charge  of 
Post  Schools,  and  Recruiting  Officer  for  Company  E,  Bat- 
talion of  Engineers.  Adjutant  and  Treasurer  of  the  Bat- 
talion of  Engineers  and  Post  of  Willets  Point,  and  Signal 
Officer  and  Recruiting  Officer,  Post  of  Willets  Point. 
Commandiijg  Company  D,  Battalion  of  Engineers.  lu- 
spector  of  RiHe  Pracfice,  Battalion  of  Engineers.  In 
charge  of  property  pertaining  to  the  Library  of  the  En- 
gineer School  of  Application, 

On  duty  under  the  immediate  orders  of  Captain  Powell. 
On  duty  under  the  immediate  orders  of  Major  Handbury. 

On  duty  under  the  immediate  orders  of  Major  Heuer.  On 
leave  of  absence.  Resignation  accepted  by  the  President, 
to  take  effect  October  £^,  18e57. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Member  and  Disbursing  Officer  of  Commission 
to  run  and  mark  the  boundary  lines  between  a  portion  of 
the  Indian  Territory  and  the  State  of  Texas.  Member  of 
Board  of  Engineer  Officers  to  oonsider  and  prepare  gen- 
eral regulations  concerning  the  erection  of  bridges  over 
the  Muskingum  River,  Ohio. 

On  duty  under  the  immediate  orders  of  Captain  Marshall. 

On  duty  under  the  immediete  orders  of  Major  Stickney. 
Detached;  on  dnty  at  the  Military  Academy  in  Depart- 
ment of  Chemistry,  Mineralogy,  and  Geology.  Member 
of  General  Court-martial  convened  at  West  Point,  N.  Y., 
September  9,  1887. 

On  duty  under  the  immediate  orders  of  Msgor  Ernst.  On 
leave  of  absence. 

Detached ;  Engineer  Officer  Department  of  the  Colombia. 
Member  of  General  Court-martial  convened  at  Vancouver 
Barracks,  Wash.,  April  23,  188-*. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow.  Recorder  of  Boards  of  Engineer  Officers  upon 
plan  an  estimate  for  a  lock  at  or  near  Lower  Island  at 
.Kashville,  for  improving  Cumberland  River^  Tenn. ;  and 
to  consider  and  recommend  a  plan  for  the  improvement 
of  the  navigation  at  the  mouth  of  the  Cumberland  River. 

Quartermaster  Battalion  of  Engineers.  Acting  Assistant 
Quartermaster  and  Acting  Commissary  of  Subsistence, 
Post  of  Willets  Point.  Instructor  in  Military  Photogra- 
phy at  the  Engineer  School  of  Application.  Member  of 
Board  of  Engineer  Officers  to  report  upon  the  < 'Auto-Mo- 
bile Controllable  Torpedo  "  of  Mr.  J.  N.  H.  Patrick.  Mem- 
ber of  General  Court-martial  convened  at  Willets  Point, 
N.  Y.,  February  24,  1888. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Houston.  In  temporary  charge  of  the  improvement  of 
Keyport  Harbor.  In  temporary  charge  of  the  improve- 
ment of  the  rivers  Shrewsbury,  Rah  way,  Elizabeth, 
Manasquan,  South,  Raritan,  and  Passaic  above  and  be- 
low Newark,  and  Woodbridge/Cheesequakes,  and  Mat- 
tawan  creeks,  N.  J. 

On  duty  with  Company  B,  Battalion  of  Engineers.  De- 
tached ;  Engineer  Officer  Department  of  the  Platte. 
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Statement  shouoing  rank  and  duties  of  officers  of  Corps  of  Engineers — Oont^d. 


RANK  AND  NAME. 


DUTIES. 


FIK6T  LIEUTENANTS. 

(coQtiDaed.) 


Cassius  £.  Gillette. 


David  DnB.  Gaillard. 

Harr>'  Taylor 

William  £..  Sibert 


SECOND  LIEUTENANTS. 

Joseph  E.Euhn 


William  £.  Oraighill . 


Heniy  C.  Newcomer . 


Mason  M.  Patrick  . 


Charles  S.  Rioh^. 


Thomas  H.  Rees. 


Od  doty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Recorder  of  Boards  of  En^neer  Officers  to  con- 
sider and  prepare  general  regulations  concerning  the 
erection  of  bridges  over  tbe  Muskingum  River,  Ohio,  and 
on  proposed  bridge  across  the  Mississippi  River  at  Mem- 
phis, Tenn. 

On  duty  under  the  immediate  orders  of  Captain  Black. 

On  duty  under  the  immediate  orders  or  Captain  Bixby. 

On  duty  with  Company  C,  Battalion  of  En^neers.  On  duty 
under  the  immediate  orders  of  Major  Stickney.  On  duty 
under  the  immediate  orders  of  Captain  Lockwood.  Re- 
corder of  Boards  of  Engineer  Officers  to  examine  and 
report  upon  plan  and  location  of  proposed  bridge  across 
the  Ohio  River  between  Cincinnati,  Ohio,  and  Newport, 
Ey.,  and  to  examine  and  report  upon  the  plans  of  the  pro- 
posed bridge  across  the  Ohio  River  at  Louisville,  Ky. 

On  duty  with  and  in  temporary  command  of  Company  B, 
Battallion  of  Engineers.  Ordnance  Officer  Post  of  Wil- 
lets  Point.  Under  instruction  at  the  Engineer  School  of 
Application.  On  duty  under  the  immediate  orders  of 
Major  Mansfield.  Recorder  of  Board  of  Engineer  Officers 
to  consider  and  report  upon  location  and  plans  of  bridge 
across  the  Mississippi  River  at  Dubuque,  Iowa.  Judge- 
Advocate  of  General  Courts- martial  convened  at  Willets 
Point,  N.  Y.,  August  5«  1887,  and  March  29,  1888.  Member 
of  General  Court-martial  convened  at  Willets  Point,  N.  Y., 
January  23,  1888. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On 
temporary  detached  service  at  Fort  Niagara,  N.  Y.  Re- 
corder of  Board  of  Engineer  Officers  to  consider  and  re- 
port upon  the  improvement  of  the  Mississippi  River  from 
Des  Moines  Rapids  to  the  month  of  the  Illinois  River. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.p  August  5,  November  3,  1887,  and  January 
23,  1888.  Judge- Advocate  of  General  Court-martial  con- 
vened at  Willets  Point,  N.  Y.,  February  24,  1888. 

On  duty  with  and  in  temporary  command  of  Company  0, 
Battalion  of  Engineers.  Under  instruction  at  the  Engi- 
neer School  of  Application.  Member  of  General  Courts- 
martial  convened  at  Willets  Point,  N.  Y.,  August  5, 1^7 ; 
January  23,  and  March  29.  1888. 

On  duty  with  Company  A,  battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  August  5,  1887;  January  23,  and  March  29,  1888. 
Judge-Advocate  of  General  Court-martial  convened  at 
Willets  Point,  N.  Y.,  November  3,  1887. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  AppUcation.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  August  5  and  November  3,  1887,  and  February  24, 
1888.  Judge-Advocate  of  General  Court-martial  con- 
vened at  Willets  Point,  N.  Y.,  March  29,  1888. 

On  duty  with  Company  A,  Battalion  of  Engineera  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  August  5,  1887,  and  March  29,  1888.  Judge-Ad vo- 
cate  of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  January  23  and  March  29, 18r8. 
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Statement  allowing  rank  and  duties  of  officers  of  Corps  of  Engineers — Gout^d. 


RANK  AND  NAME. 


DUTIES. 


8BCOKD  UECTEIfANTS. 

(oontmued.) 


Charles  L.  Potter. 


Francis  R.  Shank 


James  J.  Meyler. 


Eugene  W.Van  0.  Lncae. 

U.  S.  AGENTS. 

8.T.Abert 


William  F.  Smith 


U.  8.  CIVIL  ENGINEER. 

H.  Meigs 


On  dnty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  atWillets  Point, 
N.  Y.,  Aaf^nst  5,  November  3, 1887,  and  February  34, 1888. 

On  duty  with  Company  B,  Battalion  of  Engineers,  under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  November  3, 1887 ;  February  i^  and  March  29, 1888. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willetts  Point, 
N.  Y.,  November  3, 1887 ;  February  24  and  March  29, 1888. 

To  report  to  the  Commanding  Officer,  Battalion  of  Engi- 
neers, for  duty  with  the  battalion. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardtown,  and  at  entrance  of  Saint  Jerome  Creek, 
Md.  In  charge  of  the  improvement  of  the  rivers  Rappa- 
hannock, Chickahomlny,  Mattaponi,  Totosky,  York,  Pa- 
mnnkey,  and  Staunton,  Va.,  Roanoke  and  French  Broad, 
N.  C,  and  Dan,  Ya.  and  N.  C:  of  channel  in  Potomao 
River  through  flats  in  front  of  landing  at  Mount  Vernon, 
and  of  Neabsco,  Nomini,  and  Urbana  creeks,  Ya.  In 
charge  of  preliminary  examinations  of  Mattox  and  Hunt- 
er's creeks,  Ya.  In  charge  of  preliminary  examinations 
and  surveys  of  Patnxent  River  from  Benedict  to  Hill's 
Landing,  Md.,  and  Roanoke  River  from  Clarkesville,  Ya., 
to  Eaton  Falls,  N.  C.  In  charge  of  survey  of  Patuxent 
River  from  Benedict  to  Hi  IPs  Landing,  Md.  In  charge 
of  removal  of  wreck  of  schooner  Spray  in  Rappahannock 
River  below  Fredericksburg,  and  of  the  removal  of  three 
wrecks  from  Mattaponi  River,  Ya. 

In  charge  of  the  improvement  of  the  habor  at  Wilmington, 
and  ice-harb6r  at  New  Castle,  Del.  In  charge  of  the  im- 
provement of  the  Maurice  River,  N.  J.,  Broadkiln,  Indian, 
Nanticoke,  and  St.  Jones  rivers,  Duck,  Mispillion,  and 
Broad  creeks,  Del.,  Susquehanna  River  above  and  below 
Havre  de  Grace ;  of  the  Chester,  Wicomico,  Choptank, 
and  Pocomoke  rivers,  Corsica  Creek,  upper  thoroughfare 
at  Deil's  Island,  Md ,  and  inland  water-way  from  Cninco 
teague  Bay,  Ya.,  to  Delaware  Bay  at  or  near  Lewes,  Del. 
In  charge  of  preliminary  examinations  and  surveys  of 
Duck  Creek,  Del.;  Cambridge  Harbor  andFairlee  Creek, 
Md.  In  charge  of  removal  of  wreck  of  steamer  in  Broad- 
kiln  River,  Del. 


On  duty  under  the  immediate  orders  of  Major  Mackenxie. 
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APPENDIX  No.  I. 


POST   OF  WILLET8  POINT,  NEW  YORK— ENGINEER   SCHOOL   OF  APPLI- 
CATION— BATTALION  OF  ENGINEERS— ENGINEER  DEPOT. 


ANNUAL  REPORT  OF  MAJOR  WILLIAM  R.  KING,  CORPS  OF  ENGINEERS, 
OFFICER  IN  COMMAND,  FOR  THE  FISCAL  YEAR  EyDING  JUNE  30, 
188^. 

United  States  Engineer  School, 

Post  of  Willets  Point,  N.  T.,  July  27,  1888. 
G:feNERAL :  I  have  tbe  honor  to  submit  the  following  annual  report 
on  the  Post  of  Willets  Point,  K  Y.,  the  United  States  Enfi:ineer  School, 
the  Battalion  of  Engineers,  and  the  Engineer  Depot. 

POST   OF  WILLETS  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  20  commis- 
sioned officers  and  352  enlisted  men  (for  roster  and  changes  during  the 
year  see  report  of  the  battalion  commander  herewith),  including  the  fol- 
lowing general  staff  and  artillery  officers  : 

Maj.  J.  C.  G.  Happersett,  sargeon,  U.  S.  Army. 
Capt.  E.  C.  Carter,  assistant  surgeon,  U.  S.  Army. 
Capt..  C.  P.  Miller,  assistant  qaartermaster,  U.  S.  Army. 
First  Lient.  John  Pope,  jr.,  First  U.  S.  Artillery. 
Second  Lient.  Thomas  Ridgway,  Fifth  U.  S.  Artillery. 
Second  Lient.  Charles  F.  Parker,  Second  IT.  8.  Artillery. 

Captain  Miller  was  assigned  to  duty  as  post  quartermaster  in  Jan- 
uary, 1888,  and  relieved  July  1,  1888. 
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The  three  oflScers  of  artillery  were  assigned  to  duty  at  the  post  iu 
November,  1887,  for  special  iostraction  in  the  torpedo  service,  and  re- 
lieved on  the  1st  of  July,  1888. 

The  improvements  referred  to  in  my  last  annual  report  as  haviug 
been  begun  by  the  Quartermaster's  Department,  have  been  completed 
as  follows : 

I.  The  introduction  of  an  adequate  water  supply:  this  was  arranged 
for  by  a  contract  with  the  village  of  Flushing,  N.  Y.,  which  secured  the 
laying  of  mains  to  the  line  of  the  reservation  and  the  daily  supply  of 
60,000  gallons  of  wat«r,  which  was  tested  and  found  to  be  of  excellent 
quality.  The  entire  labor  of  laying  the  mains  and  service-pipes  upon 
the  reservation  was  done  by  the  enlisted  men  of  the  garrison.  Over  2 
miles  of  pipe  was  laid ;  also  two  6inch  water  meters,  eight  6  inch  gates, 
two  4-inch  gates,  and  fourteen  fire- hydrants,  at  a  total  cost  for  labor  and 
material  of  $7,037.73.  (For  full  details  see  report  of  post  quartermaster, 
forwarded  February  8, 1888.)* 

II.  The  introduction  of  an  adequate  system  of  sewerage.  This,  also, 
has  been  done  entirely  by  soldier  labor.  Over  6,000  feet  of  sewer-pipe 
was  thus  laid. 

III.  The  necessary  plumbing  for  sanitary  purposes  in  barracks  and 
quarters  done  by  contract  at  a  costof  about  $7,200.  This  includes  bath- 
tubs, water-closets,  etc.,  in  fifteen  buildings. 

IV.  The  double  set  of  quarters  for  oflScers  and  the  new  hospital  build- 
ing, both  of  which  are  now  in  use,  • 

The  quartermaster's  department  has  also  furnished  the  material  for 
putting  down  a  system  of  brick  walks.  The  labor  is  being  done  by  en- 
listed men.  This  is  a  very  desirable  improvement  to  the  post,  as  it  was 
difficult  to  keep  some  of  the  walks  in  a  passable  condition  in  wet 
weather. 

I  would  again  earnestly  recommend  the  following  additional  improve- 
ments, which  are  greatly  needed  for  the  proper  and  economical  admin- 
istration of  affairs  at  the  post,  viz : 

I.  The  new  barracks  recommended  in  last  two  annual  reports  and  by 
a  special  board  of  officers,  and  for  which  plans  and  specifications  have 
been  submitted,  are  much  needed.  The  old  barracks,  built  of  a  combi- 
nation of  old  and  new  materials  many  years  ago,  require  more  and  more 
repairs  from  year  to  year,  and  their  location,  which  was  determined  by 
certain  unfortunate  limitations,  can  be  greatly  improved.  They  were 
built  when  the  companies  were  about  half  their  present  size,  and  are  now 
overcrowded,  although  the  number  of  men  is  still  below  the  limit  pro- 
vided by  law. 

The  estimate  for  this  purpose  comes  within  the  province  of  the  Quar- 
termaster's Department,  and  was  submitted  to  Congress  (House  Ex. 
Doc.  277,  Fiftieth  Congress,  first  session). 

II.  As  stated  in  last  annual  report,  the  quartermaster  and  commis- 
sary warehouses,  coal-yard,  etc.,  are  located  at  the  extreme  end  of  the 
post,  and  as  far  as  possible  from  the  wharf  on  which  all  stores  and  sup- 
plies must  be  landed.  The  extra  cost  of  hauling  coal,  every  ton  of 
which  has  to  be  hauled  nearly  a  mile  further  than  is  necessary,  would 
alone  be  a  sufficient  reason  for  changing  the  location.  Plans,  specifica- 
tions, and  estimates  for  a  suitable  building  to  be  located  near  the 
quartermaster's  wharf,  prepared  by  the  post  quartermaster  and  acting 
commissary  of  subsistence,  have  been  sent  in,  and  are  again  respect- 
fully recommended  for  favorable  consideration. 

*  Omitted. 
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III.  **  The  reservation  is  bounded  on  the  west  by  a  salt  marsh,  with 
a  slaggish  lagoon  in  the  middle,  and  at  low  tide  there  is  nothing  to  pre- 
vent unauthorized  persons  from  entering  or  leaving  the  post  without 
passing  the  guard  house,  especially  at  night  or  in  case  of  heavy  fogs, 
which  often  prevail.  I  believe  it  was  a  part  of  the  original  design  for 
the  land  defense  of  this  place  to  clean  out  and  deepen  this  lagoon  and 
extend  a  broad  ditch  as  far  as  the  main  road  leading  past  the  guard- 
house. This  could  be  done  without  any  great  expense  if  a  small 
dredging  machine  could  be  borrowed  from  some  of  the  Government 
works  in  the  vicinity  when  not  needed  for  other  purposes.  This  work, 
if  done,  would  greatly  improve  the  sanitary  condition  of  the  post,  ana 
would,  at  the  same  time,  reclaim  considerable  land,  which  is  greatly 
needed  for  post  gardens  and  for  a  target-range.  The  present  range  is 
too  low  and  can  not  be  used  for  skirmish-firing." 

This  would  also  make  a  suitable  harbor  for  laying  up  our  boats  in 
winter  where  they  will  be  protected  from  ice  and  storms. 

IV.  The  soldiers'  laboratory  destroyed  by  fire  in  November,  1886, 
should  be  rebuilt  as  soon  as  possible.  A  clause  appropriating  money 
for  this  purpose  has  been  inserted  in  the  bill  making  appropriations  for 
the  support  of  the  Army  for  the  fiscal  year  ending  June  30,  1889. 
Should  this  become  available,  the  work  could  begin  at  once. 

V.  A  suitable  building  should  be  provided  for  the  collection  of  en- 
gineering models  referred  to  in  last  two  annual  reports.  The  present 
building  is^'an  old,  leaky,  frame  structure  erected  during  the  war,  and 
very  inconveniently  located.  It  is  not  worth  repairing.  A  suitable 
fire-proof  building  can  be  built  for  about  $8,000. 

The  sanitary  condition  of  the  post  during  the  year  has  been  quite  sat- 
isfactory, and  with  the  recent  improvements  in  the  sewerage  and  water 
supply,  there  should  be  little  to  complain  of  in  the  future. 

Oniy  four  deaths  occurred  at  the  post  during  the  year ;  two  from  ac- 
cidental drowning,  one  (a  civilian)  from  consumption,  and  one  from 
acute  bronchitis.  One.  soldier  belonging  to  the  post  died  of  sunstroke 
at  Newton,  L.  I.,  while  absent  without  leave. 

ENGINEER   SCHOOL  OF  APPLICATION. 

,  The  scope  and  object  of  the  school  have  been  fully  set  forth  in  pre- 
vious reports  and  in  the  order  establishing  it  on  its  present  basis;  the 
orders  issued  in  pursuance  of  the  latter  arranging  the  details  of  the  sea- 
son's work  are  appended,  marked  A,  B,  and  C. 

Duiing  the  past  year  a  class  of  two  engineer  officers  completed  the 
full  course  of  three  years,  and  a  class  of  three  artillery  officers  com- 
pleted the  seven-months'  course  in  torpedo  instruction  and  were  relieved 
July  1, 1888. 

The  following  tabular  statement  shows  the  constitution  of  each 
class,  the  subjects  in  which  they  have  received  instruction,  and  their 
marks  in  each  subject  for  the  year,  the  maximum  in  all  cases  being  3. 
These  markcs  are  the  mean  of  marks  awarded  at  examinations  held  as 
follows :  January  3,  February  1,  March  3,  April  3,  and  May  3, 1888. 


Third  winter's  olass. 

Civil 
engineering. 

Military 
engineering. 

Seoond  Lieut.  J.  E  Eahu,  Engineers 

2.80 
2.61 

2.80 

Second  Lieut.  W.  £.  Graiehill  Encrineers 

2.78 
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Second  winter's  class. 

Civil        '      Military 
engineering.  ^  engineering. 

Military 
photography. 

Reoond  Lieut.  H.  C  Newcomer.  Entdneers 

2.83 
2.76 
2.20 
2.73 
2.65 

2.80 
2.70 
2.40 
2.75 
2.50 

3.0 

Second  Lieut.  M.  M.  Patrick,  Engineers ^.... 

Kivoond  Lient   C  S  Rich6  Ensineera 

3.0 

2.8 

Second  Lieut  T.  H  Reea  Eir'ineers 

2.9 

Second  Lieut.  C.  L.  Potter.  £nsineer8 

3.0 

First  winter's  class. 

Surveying. 

First  Lieut  John  Pope  jr.,  First  Artillery 

2. 66                a.  0 

Second  Lieut.  Xbomas  Ridgway,  Fifth  Artillery 

2.76 
2.85 
2.03 
2.79 

3.0 
3.0 
2.8 
3.0 

Second  Lieut  C  F   Parlcer  Second  Artillerv 

Second  Lieut.  C.  L.  Potter.  Enirineers 

Second  Lieut.  P.  R.  Shiink,  EDjnneers 

2.54 

Second  Lieut.  J.  J.  Meyler,  Engineers 

2.75 

2.8 

2.67 

L  The  library  of  the  school  is  under  the  immediate  charge  of  the  post 
adjutant;  and  has  received  many  valuable  additions  during  the  year  in 
the  way  of  standard  scientific  works  and  periodicals. 

The  appropriation  asked  for  to  keep  the  library  up  to  the  proper 
standard  during  the  next  fiscal  year  is  t500,  which  is  respe^^tfully  rec- 
ommended. 

II.  Under  authority  of  the  Chief  of  Engineers  it  has  been  arranged 
for  the  officers  on  duty  here  to  visit  several  manufacturing  establish- 
ments in  and  around  New  York  for  the  purpose  of  inspecting  machinery 
and  witnessing  such  mechanical  operations  and  processes  as  were  thought 
to  be  of  professional  interest. 

The  Brooklyn  Navy- Yard,  Continental  Iron  Works,  and  the  Ordnance 
Proving  Grounds  at  Sandy  Hook  have  already  been  visited,  and  it  is 
proposed  to  visit  other  works  as  soon  as  arrangements  can  be  made  for 
the  purpose. 

III.  As  post  and  battalion  orders  have  been  accumulating  here  for 
the  past  twenty-three  years,  many  having  become  obsolete  or  inopera- 
tive from  frequent  amendment,  the  post  adjutant  has,  under  my  direc- 
tion, compiled  and  consolidated  into  a  single  post  order  all  that  appear 
to  be  desirable  for  the  proper  regulation  and  administration  of  the  post. 

IV.  Attention  is  again  invited  to  the  fact  that  a  much  larger  number 
of  artillery  officers  could  be  accommodated  here,  and  the  cost  of  instruct- 
ing two  or  three  times  the  number  recently  detailed  for  the  torpedo 
course  would  be  hardly  appreciable. 

If  a  sufficient  number  of  artillery  officers  can  not  be  spared,  it  is  re- 
spectfully recommended  that  details  be  made  from  the  cavalry  and  in- 
fantry of  officers  who  take  an  interest  in  such  matters,  and  preferably 
of  those  who  desire  the  detail.  It  is  thought  that  if  an  opportunity  was 
offered  them  to  express  their  preferences  in  this  matter  enough  would 
signify  their  willingness  to  undertake  the  seven-months'  course  to  ena- 
ble the  War  Department  to  select  a  proper  number  from  for  the  detail. 

V.  Although  not  a  matter  of  very  great  importance,  I  would  respect- 
fully recommend  that  the  official  designation  of  this  establishment  be 
abbreviated  to  '-United  States  Engineer  School."  This  would  be  uni- 
form with  ''Artillery  School,"  "Cavalry  School,"  etc.,  and  would  be 
much  shorter  than  the  present  title,  which  reads  "Engineer  School  of 
Application  of  the  Army  of  the  United  States."  The  word  "  applica- 
tion "  besides  being  unnecessary  is  not  altogether  appropriate,  as  there 
are  several  theoretical  branches  of  study  included  in  the  course. 

VI.  It  is  thought  that  the  comfort  and  convenience  of  enlisted  men 
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will  be  greatly  improved  bj  starting  what  is  known  as  a  post  canteen 
for  them,  and  the  post  council  has  been  requested  to  formulate  a  plan 
for  making  the  experiment.  There  will  be  no  expense  attached  to  it, 
as  it  can  1^  accommodated  in  one  of  the  old  buildings  not  needed  for 
any  other  purpose,  and  the  proceeds  of  sales  and  other  sources  of  rev- 
enue, which  now  go  to  the  post  trader  and  outside-parties,  ought  to  pay 
all  expenses  and  leave  quite  a  revenue  for  post  and  company  funds,  ap- 
plicable to  the  soldiers'  mess  allowances. 

BATTALION   OF  ENGINEERS. 

The  law  provides  for  five  companies  of  engineer  troops,  having  an 
authorized  strength  of  752  enlisted  men,  officered  by  details  from  the 
Corps  of  Engineers.  At  present  only  four  companies,  with  a  total 
strength  of  450  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30,  1888,  was  16 
commissioned  officers  and  388  enlisted  men. 

During  the  past  year  Companies  A,  B,  C  have  been  stationed  at 
Willets  Point.  Company  D  exiets  only  in  name.  Company  E  has  been 
stationed  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 
of  the  Military  Academy  in  building  military  bridges,  sapping,  mining, 
and  signaling. 

The  following  is  a  roster  of  officers  serving  with  the  battalion  on  June 
30, 1888,  viz : 

Maj.  W.  R.  King,  Corps  of  Engineers,  commanding. 
First  Lient.  J.  G.  Warren,  Corps  of  EDgineers,  adjatant. 
First  Lient.  Irving  Hale,  Corps  of  Engineers,  quartermaster. 

Company  A, 

Capt.  8.  W.  Boessler,  Corps  of  Engineers,  commanding  company.  \ 

Second  Lient.  M.  M.  Patrick,  Corps  of  Engineers,  witn  company. 
Second  Lient.  T.  H.  Bees,  Corps  of  Engineers,  with  company. 

Company  B, 

Capt.  Edward  Magnire,  Corps  of  Engineers,  commanding  company. 
Second  Lient.  Charles  S.  Bich6,  Corps  of  Engineers,  with  company. 
Second  Lient.  F.  B.  Shnnk,  Corps  of  Engineers,  with  company. 

Company  C, 

Capt.  Eric  Bergland,  Corps  of  Engineers,  commanding  company. 
Second  Lient.  H.  C.  Newcomer,  Corps  of  Engineers,  with  company. 
Second  Lient.  Charles  L.  Potter,  Corps  of  Engineers,  with  company. 
Second  Lient.  J.  J.  Meyler,  Corps  of  Engineers,  with  company. 

Company  D. 

First  Lient,  J.  G.  Warren,  Corps  of  Engineers,  commanding  company. 

Company  E, 

Capt.  P.  M.  Price,  Corps  of  Engineers,  commanding  company. 
First  Lient.  J.  Biddle,  Corps  orEngineers,  with  company. 
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The  following  table  shows  the  changes  that  have  tnken  place  in  the 
personnel  of  the  ofiScers  daring  the  year,  viz : 


Bank. 

Names. 

Date. 

Joined  or 
reUeved. 

Bemarks. 

First  lieutenant 

Do 

Second  lieatenant — 

Do 

Chittenden,  H.M-... 

Sibert,W.L 

Shank,  F.R 

Meyler.J.J 

Knight.  J.G.D 

Biddle.Jqhn 

Knhn.J.fi  

'Oralxhill,W.E 

July  6,1887 
July    6,1887 
Oct.     1,1887 
Oct     1, 1887 
Nov.  15, 1887 
Dec.  22, 1887 
May  10, 1888 
Jane  80, 1888 

Believed. 
...do 

Joined... 
...do.   .- 

Believed. 

Joined... 

Believed. 
...do 

S.  0. 151,  A.  01 0..  July  1. 1887. 
S.  0.  152,  A.  G.  0..  July  2. 1887. 
S.  0. 227,  A.  G.  0.,  Sept  29, 1887. 
Do. 

Captain 

First  lieutenant.  .* 

Second  lieutenant. . . 
Do 

S.  0. 262.  A.  G.  0.,  Xov.  10, 1887. 
S.  0.  272,  A.  G.  O.,  Xov.  22. 1887. 
S.  0.  101,  A.  G.  0.,  May  2, 1888. 
S.  0.  lil,  A.  G.  0.,  June  19, 1888. 

Capt.  S.  W.  Eoessler,  Corps  of  Engineers,  was  relieved  from  duty  as 
battalion  and  x>ost  adjutant  and  treasurer,  recruiting  officer,  and  acting 
signal  officer,  post  of  Willets  Point,  and  from  command  of  Company  D, 
Battalion  of  Engineers,  in  Orders  Ko.  253,  Post  of  Willets  Point,  and 
Orders  No.  95,  Battalion  of  Engineers,  December  6,  1887,  Believed 
from  duty  as  inspector  of  rifle  practice.  Battalion  of  Engineers,  in  Gen- 
eral Orders  No.  14,  headquarters  Corps  of  Engineers,  December  17, 1887. 
Assigned  to  command  of  Company  A,  Battalion  of  Engineers,  in  Orders 
No.  86,  Battalion  of  Engineers,  November  15, 1887. 

First  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  was  relieved  from  duty 
with  Company  E,  Battalion  of  Engineers,  on  December  6, 1887,  in  com- 
pliance with  Special  Orders  No.  272,  headquarters  of  the  Army,  Adju- 
tant-GeneraPs  Office,  November  22, 1887,  and  appointed  battalion  adju- 
tant and  treasurer,  in  command  of  Company  E,  Engineers,  in  Orders  No. 
95,  Battalion  of  Engineers,  and  post  adjutant,  treasurer,  recruiting 
officer,  and  acting  signal  officer.  Post  of  Willets  Point.  In  Orders  No. 
253,  Post  of  W^illets  Point,  December  6, 1887  ;  inspector  of  rifle  practice, 
Battalion  of  Engineers,  in  General  Orders  No.  14,  headquarters  Corps 
of  Engineers,  December  17, 1887. 

First  Lieut.  John  Biddle,  Corps  of  Engineers,  was  appointed  recruit- 
ing officer,  Company  E,  Battalion  of  Engineers,  at  West  Point,  in 
Orders  No.  103,  Battalion  of  Engineers,  December  24, 1887. 

EEOBUITING. 

.  During  the  past  year  the  companies  of  the  battalion  have  been  re- 
cruited, partly  by  enlistments  and  re-enlistments  at  Willets  Point  and 
West  Point,  and  partly  by  assignment  of  recruits  from  principal  depot, 
general  recruiting  service  at  David's  Island,  New  York  Harbor. 

On  February  16, 1888,  application  was  made  to  the  Adjutant-General 
U.  S.  Army,  through  the  Chief  of  Engineers,  U.  S.  Army,  for  the  assign- 
ment of  sixty  recruits  and  three  trumpeters.  This,  application  was  re- 
newed on  May  25,  1888.  The  superintendent  of  the  recruiting  service, 
in  compliance  with  instructions  from  headquarters  of  the  Army,  Adju- 
tant-General's Office,  dated  June  1,  1888,  directed  on  June  9,  1888, 
twenty  recruits  to  be  assigned  to  the  Engineer  Battalion.  The  three 
trumpeters  joined  from  David's  Island  and  were  assigned  to  the  En- ' 
gineer  Battalion  on  April  26, 1888,  in  accordance  with  instructions  from 
headquarters  recruiting  service. 
The  following  is  a  summary  statement  of  the  recruiting,  desertion, 
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and  other  changefl  among  the  enlisted  men  of  the  Battalion  of  Engi- 
neers daring  the  past  year,  viz : 

Recruito  &om  depot 89 

Enlietedin  the  battalion 9 

Re-enlisted  in  the  battalion 24 

By  transfer 1 

From  desertion II 

Total 134 

Discharged : 

By  expiration  of  service 22 

For  disability 16 

By  sentence  of  general  conrt-martial II 

Ry  order 14 

By  letter *- 1 

Tranrferred 15 

Died  of  disease  and  accident ^ 4 

Dropped  from  rolls 1 

Desert«d 49 

Retired ' 1 

Total 134 

During  the  year  the  battalion  has  been  drilled  and  instructed  as  fol- 
lows : 

1.  Infantry  tactics,  school  of  the  soldier,  company,  and  battalion. 

2.  In  target  practice,  during  the  months  of  June,  July,  and  August, 
in  the  last  target  year,  152  men  qualified  as  marksmen  and  7  men  as 
sharpshooters. 

3.  In  pontoniering,  during  the  months  of  August  and  September,  in- 
cluding rowing,  and  building  canvas  batteaus  and  trestle  bridges,  as 
prescribed  in  the  ponton  manual. 

4.  In  military  engineering,  including  field  fortifications,  sapping,  and 
military  mining. 

5.  Torpedo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  in-door  drills  and  practice  in  the  loading-room,  and 
the  summer  months  to  outdoor  drills  and  exercises. 

6.  Photography:  Selected  details  of  non-commissioned  oflScers  and 
privates  have  been  instructed  in  military  photography.  (For  details 
see  Appendix  E.) 

7.  Astronomy :  The  officers  under  instruction  were  practiced  in  the 
use  of  the  sextant,  transit,  and  zenith  telescope. 

8.  In  April,  1888,  First  Lieut.  John  P.  Wisser,  First  XJ.  S.  Artillery, 
reported  at  the  post  under  orders  from  the  War  Department,  and  practi- 
cally demonstrated  to  the  officers  the  workings  of  a  system  of  instruction 
in  the  minor  operations  of  war.  A  detailed  report  of  his  work  was  for- 
warded April  21, 1888.* 

EXPERIMENTS. 

As  there  has  been  no  appropriation  for  torpedo  experiments  for  the 
last  two  years,  but  little  has  been  attemi>ted  in  that  direction. 

Anything  in  the  way  of  an  extended  or  systematic  course  of  experi- 
ments, either  in  electricity,  explosives,  or  their  combination  in  mining 
operations,  involves  expense,  which  could  not  be  provided  for  without 
proper  appropriations.* 

A  few  years  ago  the  popular  notion  was  that  torpedoes  would  enable 
us  to  dispense  with  sea-coast  fortifications,  but  now  the  idea  seems  to 

*  Omitted. 
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be  to  dispense  with  torpedoes  also,  and  trust  to  lack  or  some  system  of 
defense  that  will  come  up  spontaneously  when  needed. 

There  is  no  doubt  but  that  tho  efficiency  of  torpedoes,  like  most  things 
that  are  suddenly  brought  into  public  notice,  has  been  greatly  overes- 
timated even  by  military  authorities,  but  they  are  now  settling  into 
their  proper  relative  importance  as  a  powerful  auxiliary  to,  not  substi- 
tute for,  sea-coast  fortifications,  their  value  consisting  very  largely  in 
their  ^moral  effect  on  the  enemy  and  the  delay  which  they  will  cause 
when  armored  ships  attempt  to  run  past  shore  batteries. 

To  be  of  any  use,  therefore,  our  system  must  be  kept  abreast  of  the 
most  advanced  developments  of  foreign  nations,  not  only  in  general  ar- 
rangements but  in  all  their  details,  and  especially  in  the  all-important 
elements  of  simplicity  and  certainty  of  action. 

We  can  not  afford  to  lag  behind  in  anything  so  vital  to  our  national 
defense. 

At  the  close  of  the  late  war  we  were  in  advance  of  all  other  nations 
in  the  knpwledge  and  use  of  torpedoes,  and  although  but  little  progress 
had  then  been  made  in  their  development  as  compared  with  what  has 
since  been  accomplished,  foreign  nations  were  anxious  to  learn  all  they 
could  from  ns.  Now  they  are  not  only  independent,  but  we  can  take 
lessons  from  them  in  such  matters,  as  well  as  in  ordnance  and  armor, 
shipbuilding,  and  in  fact  all  that  relates  to  seacoast defense,  not  only 
to  such  nations  as  Great  Britain  and  Germany,  but  to  Italy  and  Spain. 

With  such  facilities  as  were  available  a  few  miscellaneous  experi- 
ments were  made  during  the  year,  as  follows: 

1,  Two  grand  groups  of  torpedoes  were  planted  and  tested  as  nearly 
as  practicable  in  the  way  it  would  be  done  in  actual  service. 

One  of  these  groups  was  allowed  to  remain  from  November  till  May, 
to  test  the  effect  of  winter  weather,  and  in  both  cases  complete  records 
were  kept  of  the  time  required  to  prepare  and  plant  the  mines,  the  dif- 
ficulties encountered,  and  the  conditions  of  the  different  parts  at  dif- 
ferent times  as  shown  by  electrical  tests  and  by  careful  inspection  when 
the  groups  were  taken  up.  Some  of  the  details  of  these  operations  and 
suggestions  relative  to  the  subject  are  given  in  the  report  of  Captain 
S.  W.  Roessler,  herel^o  appended.  Appendix  D. 

2.  The  electrical  testing  of  torpedo  cable,  to  ascertain  its  condition 
and  rate  of  deterioration,  has  been  continued ;  and  much  useful  but 
very  discouraging  information  relative  to  the  condition  of  the  cable  in 
store  has  been  obtained  and  recorded.  Some  of  the  results  obtained 
are  given  in  Captain  Roessler's  report  just  referred  to,  and  will,  I  think, 
justify  the  following  conclusion  from  my  last  annual  report,  viz : 

Enongh  has  been  learned,  however,  to  justify  the  conclasion  that  the  greatest  care 
mast  be  taken  to  preserve  the  insulating  material  of  the  cables,  whatever  their  style 
of  manufacture,  or  they  will  be  found  worthless  when  required  for  use,  and  if  any 
better  means  can  be  devised  than  either  the  dry  or  wet  storage  as  now  practiced,  it 
will  be  a  valuable  discovery. 

One  plan  that  BUgp;estB  itself,  and  mieht  be  worth  investigating,  would  be  to  buy 
and  store  the  cable  in  tanks  without  the  armor,  and  store  the  wire  for  armor  in  dry 
warehouses  until  the  cable  is  required  for  use,  and  then  apply  the  armor  as  the  cable 
is  being  reeled  out  of  the  tanks  for  shipment.  This  last  operation  would  require  a 
number  of  machines  to  be  in  readiness  so  as  to  cause  no  delay  in  getting  the  cable  on 
board,  and  if  worst  come  to  worst,  some  of  the  cable  could  be  laid  temporarily  without 
armor  in  the  least  exposed  places,  and  afterwards  replaced  by  armored  cable  when  a 
sufficient  quantity  became  available.  This  system  would  require  concrete  tanks  for 
storage  of  the  cable,  but  they  would  not  require  to  be  very  large,  as  the  unarmored 
cable  is  very  much  smaUer  in  cross-section.  The  number  and  cost  of  the  machines 
for  applying  the  armor  is  a  matter  for  investigation,  but  it  is  probable  that  neither  of 
these  items  would  be  very  laree.  Ten  machines  could  armor  25  miles  or  more  of  cable 
in  a  single  day,  and  this  would  secure  absolutely  reliable  insulation  at  the  time  the 
cable  was  needed  for  use.  If  not  needed  at  all,  the  cost  of  armor  would  be  saved,  m 
the  wire  could  be  used  for  other  purposes. 
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3.  A  series  of  experiments  was  made  to  ascertain  the  form  and  di- 
mensions of  the  craters  produced  by  diflferent  charges  flred  at  various 
depths  below  the  surface  of  the  water. 

These  experiments  were  in  continuation  of  some  investigation  made 
by  me  twenty-three  years  ago,  when  the  first  recorded  attempt  was 
made  to  measure  the  force  of  submarine  explosions. 

The  apparatus  consisted  of  a  wooden  frame  15  feet  by  18  feet  square, 
with  a  thin  iron  ring  just  below  the  center  (as  shown  on  Plate  I),  this 
ring  being  held  in  position  by  16  radial  wires,  making  angles  of  22| 
degrees  with  each  other  and  having  their  outer  ends  attached  to  the 
wooden  frame.  Upon  each  wire  was  placed  a  small  sliding  block  of 
hard  wood  2  inches  in  diameter  at  the  end  towards  the  ring  and  much 
smaller  at  the  outer  end,  the  length  of  the  blocks  being  4  inches,  and 
their  density  about  the  same  as  that  of  water.  A  small  piece  of  rubber 
tubing  was  placed  on  the  wire  outside  each  block,  the  object  being  to 
record  the  distance  to  which  the  blocks  were  forced  outward  by  the  ex- 
plosion of  the  charge,  which  was  placed  in  the  center  of  the  ring. 

The  charges  were  inclosed  in  paper  cartridges,  coated  with  parafflne, 
and  were  exploded  with  platinum  fuses  containing  only  a  little  granu- 
lated gun  cotton,  instead  of  the  usual  priming  of  mercuric  fulminate. 
The  charge  was  generally  of  musket  powder,  only  a  few  of  dynamite 
having  been  tried. 

The  frame  containing  the  ring  and  charge  was  lowered  vertically  into 
the  water  to  the  desired  depth,  and  after  firing  the  charge  was  raised, 
and  the  distance  to  which  the  sliding  blocks  were  forced  back  was  care- 
fully measured  and  plotted,  as  shown  on  Plates  II  and  following.  In 
a  few  cases  the  water  appears  to  have  leaked  into  the  charge  and  some- 
what reduced  all  the  indications  of  that  round,  but,  on  the  other  hand, 
as  nothing  could  have  caused  any  excess  in  the  result,  it  is  safe  to  as- 
sume that  the  maximum  set  of  indications  for  a  given  charge  were 
very  nearly  correct. 

Although  but  few  experiments  have  yet  been  made,  the  following 
conclusions  are  thought  to  be  warranted : 

(a)  When  a  charge,  of  either  gunpowder  or  dynamite,  is  fired  under 
water,  a  large  volume  of  water  is  displaced,  forming  a  crater  or  cavity, 
spheroidal  in  general  shape,  and  varying  in  size,  according  to  the  weight, 
natnre  of  charge,  and  depth  in  the  water. 

(6)  There  appears  to  be  a  strong  tendency  to  retain  the  spheroidal 
form,  even  when  the  depth  below  the  surface  of  the  tf  ater  is  considera- 
bly less  than  the  line  of  least  resistance  that  would  give  a  '^  common 
mine  crater  "  in  ordinary  earth,  with  the  same  charge. 

(c)  Charges  exploded  near  the  surface  give  larger  craters  and  greater 
depressions  below  the  center  of  the  charge  than  those  fired  at  greater 
depths. 

(d)  While  the  surface  of  the  cavity  formed  by  the  explosion  is  gener- 
ally quite  regular  in  form,  there  are  frequent  exceptions  to  this  rule 
which  indicate  that  for  some  reason  the  expanding  gas  sometimes  sends 
oat  small  Jets  to  a  considerable  distance  beyond  the  general  surface  of 
the  cavity.  These  jets  are  sometimes  downward,  but  oftener  in  an  up- 
ward direction,  as  would  be  expected. 

{e)  By  standing  on  a  wharf,  nearly  over  the  smaller  charges,  when 
they  were  fired,  it  was  noticed  that  the  inflamed  gas  formed  a  well-de- 
fined ball  of  fire,  and  by  means  of  photography  some  tolerably  successful 
efforts  have  been  made  to  catch  a  view  of  what  takes  place  at  the  very 
instant  of  explosion. 
BNa  88 ^23 
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(/)  The  action  of  dynamite  in  forming  a  crater  seems  to  be  quite  sim- 
ilar to  that  of  musket  powder,  though,  of  course,  a  much  smaller  charge 
produces  an  equal  cavity. 

4.  A  few  experiments  were  made  with  paper  discs,  secured  to  a  large 
iron  ring  which  was  used  in  the  same  way  as  the  crater  gauge  already 
described  for  getting  the  form  and  size  of  the  cavity  formed  by  the  ex- 
plosion of  small  charges  of  powder  and  other  explosives  under  water, 
but  no  satisflactory  results  have  been  obtained,  as  the  paper  manifested 
a  disposition  to  tear  out  radially  in  such  a  way  as  to  make  it  uncertain 
how  much  of  the  effect  was  due  directly  to  the  explosion  and  how  much 
to  the  action  of  the  water. 

5.  Some  explosions  were  made  for  the  purpose  of  breaking  up  the 
wreck  of  the  schooner  sunk  near  the  long  wharf  by  the  steamer  Idle- 
wild  in  1887.    This  wreck  was  in  the  way  of  navigation  and  was  entirely 

.  broken  up  by  a  few  charges  of  dynamite  and  common  powder.  The  frag- 
ments were  nearly  all  removed  by  the  waves  and  the  balance  by  a  steam- 
tug. 

6.  Experiments  have  been  begun  with  the  electric  search-light,  and 
it  is  hoped  that  a  practical  combination  can  be  made  that  will  be  avail- 
able in  case  of  actual  attack  on  our  harbors.  The  plant  for  this  pur- 
pose must  be  simple,  compact,  and  portable,  as  well  as  capable  of  throw- 
ing a  powerful  beam  of  light  to  a  great  distance,  and  it  is  not  unlikely 
that  some  form  of  gas-engine  burning  liquid  fuel  will  he  found  best  for 
driving  the  dynamo. 

7.  The  existence  of  two  15-inch  guns,  a  large  quantity  of  torpedo 
cable,  and  a  dynamo  in  close  relation  to  each  other  suggested  the  pos- 
sibility of  making  the  most  powerful  electro-magnet  in  the  world  with 
very  little  of  expense,  and  the  opportunity  was  taken  to  make  some  ex- 
periments in  electro-magnetism  on  a  large  scale. 

The  two  guns,  weighing  each  50,000  pounds,  were  placed  side  by  side 
and  connected  at  the  breech  by  a  pile  of  railway  bars,  as  shown  in  the 
drawings,  Plate  III. 

About  4  miles  of  insulated  wire  was  coiled  around  each  gun,  and 
an  armature  or  keeper  was  made  of  fifteen  wrought-iron  plates,  each 
11^  inches  wide  and  half  an  inch  thick.  This  armature,  as  well  as  the 
pile  of  rails  forming  the  base  of  the  magnet,  was  much  too  small  to  give 
the  best  results,  and  a  much  greater  length  of  wire  would  have  been 
desirable,  but  was  not  available,  and  the  results  obtained  with  the  com- 
bination, as  it  was  arranged,  were  a  sufScient  demonstration  of  the  pos- 
sibilities of  this  invisible  power. 

Four  320-pound  shells  were  suspended  from  one  of  the  guns  and  it 
required  a  pull  of  20,600  pounds  to  detach  the  armature.  The  lines  of 
force  were  easily  traced  to  a  distance  of  20  feet  or  more  by  suspending 
pieces  of  soft  iron  wire  so  that  they  could  take  up  the  directions  of 
these  lines.  Plate  IV  shows  the  direction  of  the  lines  of  force  in  a  hori- 
zontal plane  through  the  axes  of  the  guns  and  extending  over  4  feet  from 
the  plane  of  the  muzzles. 

At  a  distance  of  46  feet  the  magnet  formed  by  one  of  these  guns  neu- 
tralized, the  earth's  magnetism,  and.  at  20  feet  pieces  of  wrought-iron 
wire  magnetized  by  induction  so  that  they  would  hang  together. 

Some  interesting  ikcts  were  noted  in  regard  to  the  direction  of  the 
lines  of  force,  among  which  was  the  existence  of  a  neutral  point  in  the 
axis  of  the  bore  of  the  guns  and  7^  inches  from  the  plane  of  their  muz- 
zles. A  spike  or  bit  of  iron  placed  inside  of  this  point  would  be  thrown 
beyond  it,  sometimes  to  a  distance  of  25  inches  from  the  gun,  returning 
suddenly  to  the  face  of  the  gun ;  but  if  placed  on  a  board  at  the  neu- 
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Plate  IV. 


Improvised  Electro-Magnet. 
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tral  point  it  would  remain  there  and  resist  any  force  moving  it  either 
towards  or  from  the  gnn.  A  similar  point  was  noticed  inside  the  bore 
of  the  gnn  and  about  5^  inches  from  the  face  of  the  muzzle.  When  a 
320-ponnd  shell  was  placed  inside  the  gun  in  was  forcibly  pushed  out 
and  remained  attached  to  the  lower  side  of  the  muzzle  of  tbe  gun. 
(Plates  III.  &  IV. 

Enginbbb  Depot, 
public  buildings  and  constructions. 

The  building  for  an  officers'  mess,  library,  etc.,  was  completed  and 
occupied  during  the  year,  excepting  the  actual  transfer  of  books  to  the 
library,  which  has  been  delayed  for  want  of  suitable  book-cases.  These 
are  now  making  from  such  materials  as  could  be  picked  up  by  enlisted 
men,  and  when  completed  the  library  will  be  fairly  well  provided  for. 

The  observatory  dome  has  been  repainted,  and  water  has  been  brought 
into  the  officers'  laboratory. 

The  rebuilding  of  the  laboratory  for  enlisted  men  has  been  delayed 
an  entire  year  by  the  failure  of  Congress  to  make  an  appropriation  for 
it,  but  if  the  item  for  that  purpose  in  the  pending  army  appropriation 
bill  becomes  a  law  work  should  be  begun  at  once,  as  the  building  is 
urgently  needed  for  the  proper  instruction  of  enlisted  men  in  torpedo 
service. 

Other  public  buildings  are  referred  to  in  the  post  report. 

The  steamer  David  Bushnell  was  hauled  out  on  the  wiays  last  fall  and 
should  have  been  repaired  and  launched  in  the  spring  as  soon  as  the 
ice  was  out  of  the  way,  but  there  was  no  appropriation  for  the  purpose, 
and  the  repairs  needed  are  quite  extensive. 

This  steamer  was  designed  and  built  several  years  ago  for  the  pur- 
pose of  planting  torpedoes,  but  the  propelling  and  steering  arrange- 
ments, which  are  the  Mallory  type,  have  proved  so  unsatisfactory  that 
it  is  not  thought  advisable  to  repair  them,  but  rather  to  replace  them 
by  the  ordinary  propeller  and  rudder.  Although  she  has  run  less  than 
2,000  miles  since  she  was  first  launched  the  main-gear  wheels  and  sev- 
eral other  vital  parts  are  entirely  worn  out. 

Her  deck  needs  calking,  and  it  will  be  done  at  once  by  a  detail  of 
enlisted  men.  but  before  the  repairs  to  her  machinery  are  begun  it  is 
proposed  to  nave  the  whole  vessel  thoroughly  examined  by  an  expert. 

All  repairs  necessary  for  the  preservation  of  depot  buildings  and 
depot  property  have  been  made. 

DEPOT  PBOPEBTY. 

The  surveying,  astronomical,  and  other  instruments  in  depot  have 
been  properly  cared  for,  and  some  additions  have  been  made  by  pur- 
chase of  transits,  levels,  and  other  instruments  likely  to  be  called  for 
by  officers  in  the  field. 

Instruments  have  been  received  and  issued  in  compliance  with  orders 
and  requisitions  as  follows : 

Turned  into  depot-^-Three  theodolites,  3  tranflits,  5  leyels,  4  barometen,  aneroid;  3 
barometers,  mercnrial :  1  thermometer,  1  case  drawing  instroments,  1  odometer,  12 
prismatic  compasses,  4  silver  watches,  1  leveling  rod,l  transit  and  compass,  1  transit 
and  level  combined,  1  protractor,  1  goniometer,  1  compass,  surveyor's ;  2  compasses, 
pocket,  ronnd ;  2  psychrometers,  1  current  meter. 

Issued  from  depot—Two  theodolites,  2  transits,  2  levels,  surveyors ;  3  chains,  100  feet ; 
3  tapes,  steel,  50  feet ;  2  plane  tables,  1  protractor,  Abbot's ;  2  prismatic  compasses 
3  hand-levels,  reflecting;  6  odometers,  1  compass,  pocket,  square;  2  extra  tubes  for 
barometers,  1  solar  attachment  for  transit,  1  level  rod,  3  rulers,  metallic ;  1  case 
drawing  instruments,  2  triangles,  metallic,  2  triangles,  rubber ;  2  bridge  rheostats. 
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Most  of  the  repairiDg  of  the  instrameots  daring  the  year  has  been 
done  by  detailed  enlisted  men,  and  the  cost  has  been  very  much  less 
than  it  would  have  been  if  the  instruments  had  been  sent  out  to  private 
shops,  while  the  character  of  the  work  done  has  been  satisfactory. 

The  following  instruments  have  been  overhauled,  cleaned,  and  pat  in 
good  repair  during  the  year,  viz : 

Two  astroBomioal  clocks,  4  boxes  drawing  instraments,  1  artificial  horizon,  4  levels, 
4  dial  telegraph  iDstrainents,  2  dynamos,  2  chronometers,  1  sextant,  2  suryeyor's  com- 
passes, 6  theodolites,  1  electric  light,  lens,  and  reflector,  I  orograph ;  besides  a  num- 
ber of  smaller  instruments. 

A  small  testing  machine  was  improvised  for  measuring  the  tensile 
strength  of  wire,  rope,  etc.,  by  using  a  Duckham  dynamometer  in 
measuring,  and  a  jack-screw  for  applying  the  strains. 

Another  and  more  powerful  machine,  procured  fix>m  the  work  recently 
in  charge  of  the  late  General  Gillmore,  has  been  set  up  and  will  bo  used 
for  testing  specimens  of  building  materials. 

WORK  OP  THE  DEPOT. 

Printing,  bookbinding,  draughting,  photographing,  lithographing, 
engine  driviiigy  repair  of  depot  buildings,  and  the  general  work  to  keep 
the  property,  buildings,  and  animals  in  a  proper  state  of  preservation, 
have  been  done  by  engineer  soldiers,  at  a  cost  of  $2,172.41,  paid  out  of 
the  appropriation  for  engineer  depot  at  Willets  Point,  N.  Y.  Inciden- 
tals, 1888:  Instruments  were  repaired  at  a  cost  of  $140.70,  paid  out  of 
the  appropriation  for  Engineer  Depot  at  Willets  Point,  N.  Y.  Instru- 
ments, 1888:  For  the  latter  payment  special  authority  was  obtained 
from  the  War  Department. 

The  work  of  printing  General  Abbot's  new  Manual  of  Torpedo  Drill 
has  occupied  most  of  the  time  of  the  printers. 

The  printing  and  bookbinding  has  been  useful  to  every  department 
here.  GonMential  and  professional  books  for  the  officers  of  the  corps, 
reports,  blank  forms,  orders,  circulars,  etc^,  have  been  made  promptly 
and  with  economy ;  professional  periodicals  were  bound  into  volumes, 
and  books  pertaining  to  the  library  of  the  Engineer  School  of  Applica- 
tion were  rebound  when  necessary. 

The  blocks  of  granite  which  have  so  long  occupied  the  open  ground 
near  and  around  the  flag-staff  and  the  Engineer  Office  were  collected 
and  piled  as  closely  together  as  i>ossible. 

Materials  required  for  the  instruction  of  the  Battalion  of  Engineers,  in 
their  special  duties  of  sappers,  miners,  and  pontoniers,  have  been  pur- 
chased and  issued  for  use  here  during  the  year,  and  the  office  work  in- 
cidental to  this  and  to  the  new  mess  building,  with  the  necessary  cor- 
respondence, money  and  property  accounts,  and  required  records,  has 
been  performed. 

STATEMENT  OP  PUNDS. 

Congress  appropriated  for  the  Qscal  year  ending  June  30, 1888 : 

For  incideutal  expenses  of  depot  (incidentals) $^,  000. 00 

For  instrtiction  of  battalion  (materi&ls) 1,000.00 

For  repair  and  parehase  of  instruments  (instruments) 2, 000. 00 

For  purchase  of  professional  works  of  recent  date  on  military  and  civil 
engineering  (library) 500.00 

Total 6,500.'00 
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Of  this  there  has  been  expended  and  pledged : 

For  iQcideDtal  expenses  of  depot  (iDcideiitalfl) • $3,000.00 

For  ixiBtraction  of  battalion  (materials) 1,000.00 

For  repair  and  pnrchase  of  instmments  (instramenis) 2, 000. 00 

For  parchase  of  professioual  works  of  recent  date  on  military  and  civil 
engineering  (library) 494. 32 

Total 6,494.32 

No  ofBcial  notification  has  been  received  of  the  appropriation  for  the 
fiscal  year  ending  June  30, 1889. 

The  following  amounts  have  been  assigned  to  me  for  disbursement, 
ander  extension,  for  the  month  of  Jnly,  1868,  <*  under  public  resolution 
No.20:» 

Engineer  depot  at  Willets  Point,  N.  Y. : 

Incidentals,  1889 1950.00 

Materials,  1889 83.33 

Instrnments,  1889 A.  166.66 

Library,  1889 41.00 

Total 540.99 

Which  will  be  applied  during  the  month  of  July  as  contemplated  by 
law. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1890,  the 
following,  viz : 

For  incidental  expenses  of  depot,  inolndlng  fuel,  lights,  chemicals,  stationenr, 
extra-duty  pay  to  soldiers  necessarily  employed  as  artificers,  on  woik  in 
addition  to  and  not  strictly  in  the  line  or  their  military  duties,  soch  as 
carpenters,  blacksmiths,  draughtsmen,  printe^rs,  bookbinders,  lithographers, 
photographers,  engine  driyers,  wheelwrights,  teamsters,  clerk  hire,  and  for 
materials  to  repair  public  buildings,  mach inery ,  and  unforeseen  expenses . .     |5, 000 

For  purchase  of  materials  for  instruction  of  EngLueer  troops  in  their  special 
duties  as  sappers,  miners,  for  land  and  submarine  mines,  pontoniers,  tor- 
pedo drill  and  signaling 1,500 

For  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the  Corps 

of  Engineers  for  use  on  public  works,  surveys,  etc 2,500 

For  library  of  the  Engineer  School  of  Application ;  for  purchase  of  profes- 
sional works  of  recent  date  treating  of  military  and  civil  engineering 500 

For  a  small  fire- proof  building  to  contain  the  collection  of  engineering  models 

used  for  illustration  and  instruction 8,000 

InaU 17,500 

Very  respectfully^  yonr  obedient  servant, 

W.  K  King, 
Major  ofEnffineerMj  in  Charge. 

The  Chief  of  Enoinsebs, 

U.  8.  Army. 


Appendix  A.— Course  of  Winter  iKsmucTioN. 

(Printed  Orders  No.  233.] 

Ekoineek  School  op  Application,  U.  S.  A., 
Post  of  WWeti  Point,  New  York  Harbor,  November  t<,  1887. 
The  recommendations  of  tbe  Academic  Staff  for  the  winter  course  of  iustruction, 
liaving  been  approyed  by  the  Chief  of  Engine'ers,  are  hereby  announced.    The  course 
will  begin  on  December  6^  1887,  and  extend  to  April  29,  1888,  a  period  of  twenty -one 
weeks. 
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COURSE    FOR   OFFICERS. 

1.  Examinations  by  the  Academic  Staff  will  be  held  at  the  end  of  January  and 
April,  and  intermediate  examinations,  as  near  monthly  as  practicable,  will  be  held 
by  committees  of  the  Academic  Staff.  Marks  at  examinations  will  be  on  the  West 
Point  system,  and  the  committees  will  report  to  the  Commandant  of  the  school '  the 
resalts  of  the  examinations.  '  As  the  efficiency  of  the  instruction  can  be  mnch  infla- 
enced  by  the  instmctors,  they  will  keep  themselves  folly  advised  of  the  progress  of 
the  stadents :  will  give  them  at  any  time  any  needed  aid,  and  when  the  information 
on  special  sabjects  is  difficnlt  to  obtain,  should  supplement  the  course  by  lectures. 
The  instructors  will  meet  their  classes  weekly,  and  assign  the  lessons  for  the  follow- 
ing week. 

FIRST  WINTER^S  COURSE. 

2.  The  course  for  Engineer  Officers  spending  their  first  winter  at  the  scl^ool,  and 
for  Artillery  Officers,  wul  be  submarine  mining,  nineteen  weeks.  The  Engineer  Of- 
ficers will  have  in  addition  cItU  engineering,  two  weeks. 

SUBMAlONE  MINXNG. 

3.  Nineteen  weeks.  (1)  Parts  I,  II,  III,  Abbot's  Manual  (omitting  Chapter  V ), 
and  such  parts  of  the  following  books  as  may  be  designated  by  the  Academic  ^taff ; 
(2)  Abbot's  Report  on  Submarine  Mining;  (3)  Gray's  Absolute  Measurements;  (4) 
Schleeman's  Torpedoes.  An  essay  is  to  be  written  between  April  I  and  15,  on  use  of 
explosives  for  demolitions  and  removal  of  wrecks  and  other  obstructions  to  naviga- 
tion by  blasting. 

4.  Books  of  reference :  Kempe's  Electrical  Testing ;  Murdock's  Notes  on  Electricity 
and  Magnetism ;  Etssler's  Modem  High  Explosives. 

5.  The  officers  will  be  present  at  the  electrical  laboratory  for  six  hours  daily,  Satur- 
days and  Sundays  excepted,  while  studying  Abbot's  Manual  and  Report.  They  will 
proceed  to  the  laboratory  at  9  a.  m.  Each  officer  will  make  all  the  electrical  meas- 
urements specified  in  Abbot's  Manual,  excepting  those  in  which  the  electrometer  is 
used.  Each  measurement  will  be  repeated  six  times  independently,  and  the  results 
will  be  reported  weekly  in  writing  through  the  instructor  to  the  Commandant.  Prac- 
tice will  be  had  in  the  duties  of  the  loading-room  as  the  officer  in  charge  may  direct. 

CIVIL  ENGINEERING. 

6.  (Two  weeks  after  April  15.)  Such  portions  as  may  be  designated  by  the  Academic 
Sti^,  of  Johnson's  Theory  and  Practice  of  Surveying. 

•   SECOND  WINTER'S  COURSE. 

7.  Civil  engineering,  five  weeks ;  military  engineering,  Beven  weeks ;  photography 
four  weeks ;  submarine  mining,  four  weeks. 

CIVIL  ENGINBEBING. 

8.  (Five  weeks.)  Subjects:  (1)  Measurement  of  river  discharge ;  (2)  improvement 
of  non-tidal  rivers;  (3)  improvement  of  tidal  rivers. 

9.  Text-books :  Vernon  Harcourt's  Rivers  and  Canals ;  Schlicht lug's  Improvement 
of  Non-tidal  Rivers. 

10.  Books  of  reference:  DeBauve;  Rankine's  Civil  Engineering;  article  on  hydro- 
mechanics in  Encyclopaedia  Britannica ;  Cotterill's  Applied  Mechanics. 

MILITARY  ENGINEERING. 

11.  (Seven  ^eeks.)  Subjects:  (1)  Modem  guns,  carriages,  and  projectiles;  (2) 
steel,  compound,  wrousht  and  cast  iron  armor;  (3)  modem  ships  of  war  and  sea- 
coast  defenses ;  (4)  modern  fortifications,  and  their  attack  and  defense. 

l*i.  Text-books :  Such  parts  of  the  following  books  as  ma^  be  designated  by  the 
Academic  Staft*:  Woolwich  Text- book  of  Fortifications ;  Maguire's  Attack  and  Defeuse 
of  Coast  Fortifications ;  Fortifications  of  To-day ;  Inglis'  paper  in  Professional  Papers 
Royal  Engineers,  1884,  and  a  lecture  oq  armored  defense  in  Ordnance  Notes  No.  151 ; 
Very's  Development  of  Armor :  Naval  Intelligence  Papers,  June,  1886 ;  Adams'  Spezia 
Experiments,  1886 ;  Baylay's  Types  of  Modern  Guns ;  The  Protection  of  Heavy  Guns 
for  Coast  Defense,  Sir  A.  Clark. 


Digitized  by  VjOOQIC 


APPENDIX    1 — RRPORT    OF    MAJOR    KING.  359 

13i.  Books  of  reference:  Articles  on  Fortification  and  Gunnery,  Encyclopaedia 
Bntannica ;  Ordnance  Notes,  No.  135,  and  Appendix ;  Volnme  9,  Professional  Papcfrs 
Royal  Engineers ;  Report  Board  on  Fortitications;  Text-books  on  Gunnery,  McKinlay. 

MILITARY  PHOTOGRAPHY. 

14.  (Four  weeks.)  Practice  will  be  had  in  the  following  methods:  Negatives  by 
wet  and  dry  processes ;  deyelopers  and  intensifiers ;  silver  printing,  and  finishing 
and  moanting  of  the  prints ;  map  printing;  photolithography,  including  the  nega- 
tive and  transfer  to  stone  and  printing.  Each  officer  to  submit  12  printed  copies  of 
his  map.    Text-books :  Griffin's  Notes  on  Photography. 

8UBMARINB  MCONQ. 

15.  (Four  weeks.)  An  officer  of  the  second  and  third  winter's  course  will  be  de- 
tailed weekly  to  report  to  the  instractor  in  submarine  mining,  as  assistant  for  testing 
core  joints  and  instructing  enlisted  men  on  the  torpedo  detail. 

THIRD  WINTER'S  COURSE. 

16.  Civil  engineering,  eleven  weeks ;  mihtaryengineering,  three  weeks;  submarine 
mining,  four  weeks. 

CIVIL  ENGINKKRING. 

17.  (Eleven  weeks.)  Subjects:  (1)  Measurement  of  river  discharge;  (2)  improve- 
ment of  non-tidal  rivers ;  (3)  improvement  of  tidal  rivera;  (4)  wave  and  current  ac- 
tion, and  improvement  of  harbors;  (5)  canals ;  (6)  steam  engines  and  pumps.  Such 
parts  of  the  following  text-books  as  may  be  designated  by  the  Academic  Staff. 

18.  Text-books:  Yernon  Harconrt's  Rivers  and  Canals,  and  Harbors  and  Docks; 
Schlichting's  Improvements  of  Non-tidal  Rivers ;  Edward's  Steam-engine. 

19.  Books  of  reference:  De  Bauve,  Manuel  de  Tlng^niear;  Rankine's Civil-Engi- 
neering and  Steam-engine;  Bixby's  Polnte  de  Grave;  articles  on  hydro-mechanics 
and  steam-engine  in  Encyolopaodia  Bntannica;  Cotterill's  Applied  Mechanics;  Jamei- 
son  on  Steam-engine ;  Steam-boilers,  Wilson ;  Modem  Steam-engine,  Rose. 

MILITARY  ENGDnEERING. 

*  20.  (Three  weeks.)    Hamley's  Operations  of  War. 

SX7BMARINX  MINING. 

21.  (Four  weeks.)    See  paragraph  on  submarine  mining  in  second  winter's  course. 

•  COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  ENLISTED  MEN  IN  TORPEDOES. 

22.  Details  will  be  for  one  week,  and  from  the  companies  in  turn,  and  will  consist 
of  1  sergeant,  1  corporal,  and  12  privates. 

23.  The  details  will  spend  the  re^lar  fatisue  hours,  Saturdays  and  Sundays  ex- 
cepted, at  the  old  instruction  building  for  enlisted  men.  Every  soldier  not  excused 
by  orders  will  be  included  on  this  list ;  but  the  roster  will  be  arranged  specially  for 
the  benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  instractor  in 
submarine  mining,  who  will  be  assisted  by  the  lieutenant  detailed. 

24.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including^  the 
code  for  action;  the  duties  of  the  loading-room,  and,  so  far  as  practicable,  ot  the 
boat  service  as  prescribed  in  the  torpedo  manual,  comprising  preparing  the  plugs  of 
the  buoyant  and  ^ound  torpedoes ;  charging  the  mines ;  charging  the  cut-off  boxes, 
three  methods;  jointing  the  cores ;  making  turk's  heads  in  the  electrial  cable ;  using 
the  junction  boxes ;  attaching  a  cable  stop ;  splicing  and  knotting  hemp  rope ;  insert- 
ing thimble  in  wire  mooring  rope.  They  will  also  receive  from  the  instructor  in  sub- 
marine mining  or  his  assistant,  daily  lectures  respecting  the  fuses,  explosives,  torpedo 
material  (except  that  pf  the  operating-room),  voltaic  batteries,  simple  electrical  test- 
ing, and  the  use  of  the  portable  apparatus  for  the  electrical  ignition  of  mines.  On 
Saturday  the  instructor  in  submarine  mining  will  submit  a  report  giving  the  names 
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an<l  proficiency  of  tbo  detail,  what  verbal  ami  otber  itmtriictions  thoy  have  received, 
aud  will  give  tuo  insulatioa  of  the  core  joints  made  by  them.  Printed  blank  forms 
will  be  supplied. 

IN8TRUCTIOX  OS'  ENLISTED  MBK  .IN  PHOTOGRAPHY. 

25.  Two  non-commissioned  officers  will  be  detailed  each  week  for  instruction  in  map 
printing. 

INFANTRY  DRILLS, 

26.  Company  commanders  will  see  that  their  companies  are  kept  well  drilled  in 
the  manual  of  arms,  and  that  they  are  practiced  in  gallery  target  practice,  and  wheu 
the  weather  is  suitable  in  estimating  distances.  The  hours  of  practice  and  of  recrait 
drill  will  be  regulated  as  may  be  most  convenient.  One  company  drill  will  be  had  at 
3  p.  m.   by  Company  A  on  Wednesday,  by  Company  B  on  Thursday,  and  by  Com- 

any  C  on  Friday  of  each  week—recall  being  sounded  at  2.30  p.  m.  for  that  company, 
'he  drill  will  be  attended  by  all  men  except  the  foregoing  details  and  men  excused 
by  orders. 

COMPANY  RECITATIONS. 


TJ 


37.  The  non-commissioned  officers  of  each  company  in  turn  will  receive  one  week's 
theoretical  instruction.  They  will  be  excused  from  all  duties  but  those  necessary  in 
the  company.  Recitations  will  be  conducted  daily  (Saturdays  and  Sundays  excepted) 
nnder  the  supervision  of  the  company  commanders.  Company  commanaers  may  ex- 
cuse non-commissioned  officers  from  recitations  in  any  subjects  in  which  they  are 
already  proficient. 

28.  Regular  classes  will  bo  formed  in  field  fortifications  (including  mining),  pon- 
toniering,  infantry  tactics,  the  theoretical  and  practical  use  of  the  railroad  transit. 
Each  recitation  will  be  marked  on  the  West  Point  system,  and  at  the  close  of  each 
week  a  list,  showing  the  marks  of  each  non-commissioned  officer,  in  each  branch, 
will  be  forwarded  to  the  commandant. 

29.  A  Hcbool  for  soldiers  will  be  established^  as  prescribed  in  the  regulations  of  the 
Army.  This  school  will  be  under  the  charge  of  the  post  adjutant.  Sessions  will  be 
held  between  7.30  and  8.30  p.  m.  on  Tuesday  aud  Friday  of  each  week  in  the  upper 
school-room.    Weekly  reports  of  progress  will  be  rendexed. 

30.  Company  recitat'^nsof  non  commissionedofficeiswlUbeheldlnoneorboth  of th^ 
rooms  assigned  to  the  post  school  for  children,  at  the  option  of  the  company  commanders ; 
provided,  however,  that  such  hours  are  selected  as  will  not  interfere  with  the  regular 
use  of  these  rooms. 

31.  The  following  assignment  of  instructors  is  made: 
Military  engineering,  Capt.  E.  Maguire,  Corps  of  Engineers. 
Civil  engineering,  Capt.  E.  Bergland,  Corps  of  Engineers. 
Submarine  mining,  Firat'Lieut.  S.  W.  Roessler,  Corps  of  Engineers. 
Military  photography,  the  battalion  quartermaster. 

By  order  of  Major  King : 

S.   W.   ROKSSLBR, 

First  Lieutenant  of  Engineersy  Poet  Adjutant. 


Appendix  B.— Programme  of  Study  and  Instruction  for  Summer  Season. 

[Printed  Orders  No.  85.] 

United  States  Engineer  School, 
Post  of  WilleU  Point,  Xeic  York  Harbor,  April  20,  1888. 
The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  commence  May  7  and  end  November  17,  1888  (twenty-eight  weeks),  having  been 
recommended  by  the  academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
earned  into  effect : 

military  engineering. 

Ist.  Instruction  by  the  company  officers  in  the  nomonclaf  ure,  dimensions,  and  con- 
Btruotion  of  modern  siege  batteries  and  saps.  2d.  A  full  course  pf  trestle  and  ponton 
drill.  3d.  Instruction  in  military  mining.  4th.  Military  map  making  in  accordance 
with  existing  orders  and  instructions.     Each  lieutenant  who  has  not  already  done  go. 
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and  such  noD-coromissioned  officers  and  privates  as  may  be  selected  from  each  com- 
pany, will  make  satisfactory  foot  reconnaissances  about  4  miies  long  in  the  vicinity 
of  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post  head- 
quarters on  or  before  the  termination  of  the  season. 

TORPXDO  DBILLB. 

The  torpedo  drills  are  separated  into  two  divisions,  viz : 

1.  The  weekly  torpedo  drill,  the  programme  for  which  is  ^ven  below. 

2.  Planting  a  grand  group  of  torpedoes  as  for  service,  nsmg  lui  inert  substance  in 
place  of  the  explosive ;  testing  and  operating  the  group ;  and  experience  in  the  use 
of  the  electric  light  and  in  the  adjustment  of  its  machinery. 

Weekly  torpedo  drills. 

These  drills  will  be  had  first,  and  continue  until  each  officer  has  had  at  least  two 
weeks'  experience  in  their  supervision— one  week  as  in  charge  of  operations  on  the 
water  and  one  week  as  electrician.  The  weekly  detail  will  consist  of  two  officers, 
two  non-commissioned  officers,  and  twelve  privates.  The  detail  of  officers  will  bo 
made  as  far  as  practicable  from  the  artillery  officers  until  the  first  of  July.  The  de- 
tail of  enlisted  men  will  be  taken  from  the  companies  in  turn.  In  the  absence  of 
commissioned  officers  the  assistant  instructor  in  torpedoes  will  be  in  general  charge 
of  the  detail  without  regard  to  rank. 

During  the  fatigue  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  in- 
structed (1)  in  the  duties  of  the  boat  service  connected  with  submarine  mines,  and 
(2)  in  those  of  the  loading-room ;  occasionally  loaded  mines  will  be  planted  and  fired 
as  in  actual  service. 

The  following  system  will  be  observed  as  closely  as  circumstances  permit : 

Ist.  Monday.  Judgment  torpedo  drill.  The  mapping  drill  will  first  be  practiced : 
then  the  Judgment  firing  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
at  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

2d.  Tuesday.  Placing  ihejunoHon  boxes.  This  drill  will  be  simulated  on  land 
until  the  principles  are  nilly  understood  by  every  member  of  the  detail.  It  will  then 
be  execnted  on  the  river,  using  the  base  line  between  the  fort  and  engineer  whi|rf. 
Care  must  be  taken,  by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the  loss  of 
anchors. 

3d.  Wednesday.  Planting  a  group  of  mines.  One  officer  will  act  as  electrician, 
and  the  other  will  command  on  the  steam-launoh ;  the  former,  on  Monday  or  Tues- 
day, will  set  up  the  apparatus  completely  in  the  minin|^  casemate,  so>  that  every- 
thing shall  be  in  readiness.  All  the  tests  used  in  planting  a  g^rand  group  will  be' 
made.  Before  the  officer's  detail  is  relieved,  all  the  apparatus  will  be  removed  irom 
tb«)  mining  casemate,  nnless  otherwise  ordered. 

4th.  Thursday.  Automaiie  firing  drill.  This  drill  must  first  be  practiced  at  the 
wharf  in  the  manner  prescribed  in  the  manual.  Subsequently  it  may  be  combined 
with  the  j  ndgmen t  dri  11  on  the  river. 

5th.  Friday.    Planting  a  self-aoting  mine. 

6th.  Daily  instruction  in  rowing  will  be  had  between  rooming  fatigue  call  and 
6.30  a  nu 

In  weather  unfavorable  for  outdoor  drill  the  detail  will  be  exercised  in  the  duties 
of  the  loading-room,  ir  the  shore  duties  pertaining  to  the  boat  service,  and  in  the 
Dse  of  the  dial  telegraph,  and  verbal  instruction  will  be  given  respecting  the  fuzes, 
explosives,  torpedo  material— except  that  of  the  operating-room — simple  electrical 
testing,  and  the  practical  use  of  the  ordinary  forms  of  apparatus  for  the  electrical 
ignition  of  mines. 

The  officer  in  charge  will  submit  the  plots  of  the  mapping  drills  and  weekly  i-eporta 
giving  the  names  of  the  enlisted  men  ;  what  they  have  been  drilled  in,  and  their  olassi- 
tication  as  to  proficiency;  also  personal  reports  from  each  officer  showing  what  he 
has  accomplished,  with  notes  of  his  tests  and  a  statementof  any  difficulty  encountered 
and  any  suggestion  he  may  desire  to  make. 

Planting  Grand  Group^  etc  — After  a  proper  amount  of  experience  has  been  had  in 
the  above-mentioned  drills  the  officers  will  be  arranged  in  details,  as  the  post-com- 
mander may  direct,  for  the  purpose  of  planting  a  grand  group  of  torpedoes,  testing 
and  operating  the  system,  and  manipulating  the  electrio  light — an  inert  snbstanca 
will  be  used  instead  of  the  explosive.  The  officers  of  the  detail  will  frequently  inter- 
change duties  so  that  each  one  shall  have  a  fair  amount  of  experience  in  all  the  details 
of  the  work.  The  senior  officer  will  be  in  general  charge ;  he  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
may  occur  to  him  at  the  time,  lookingto  the  avoidance  of  similar  difficulties  in  the  future. 
The  group  and  electrio  light  being  ready  for  service,  the  fact  will  be  reported  at  once 
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ibroagh  the^nstrootor  to  the  post-commaiider,  who  may  order  an  exhibition  drill 
illustrating  the  operations  of  the  torpedo  defense  against  an  attempted  passage  of  the 
mines  by  an  enemy's  vessel  nuder  cover  of  night.  The  group  will  then  be  taken  up 
by  the  same  detail,  and  the  parts  dismantled  and  returned  to  their  proper  places. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  on  the  work  done  by 
him,  iflentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to  make. 

The  attendance  of  the.offlcers  will  be  from  8.30  to  11.30  a.  m.,  and  from  1  to  4  p.  m. 
When  not  actually  engaged  in  supervision  of  the  above-named  drills,  they  will  prac- 
tice In  the  Morse  system  of  telegraphy  until  messages  are  sent  and  received  with 
facility. 

The  non-commissioned  officers  of  the  battalion  will  also  receive  practice  in  the 
Morse  system  of  telegraphy  at  such  times  as  they  can  be  spared  m>m  their  other 
duties. 

CIVIL    ENOIMBERIKO. 

The  following  instrumental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  for  this  purpose  will  be  excused  from  all  other  duties  when  actually 
engaged  in  the  field-work.  Each  lieutenant  who  has  not  already  done  so  will  make 
and  plot  a  careful  instrumental  survev  of  about  one  square  mile  of  ground.  The  work 
will  include  contours  with  a  snrvevors  level.  He  will  be  assisted  in  the  field-work 
b^  details  of  non-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  19  inches  to  the  mile,  with  contour  planes  10  feet  apart. 
Good  level  bench-marks  should  be  made  and  located  on  the  map,  the  references  bein^ 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field 
azimnthof  one  of  the  lines  will  be  determined  astronomically.  The  finished  maps 
will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographic  survey  of  about  one-quarter  (i)  of  a  square  mile,  including 
current  measurements  with  electric  current  meter  and  double  floats,  will  be  made,  if 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 

FIELD  AaXBONOMT. 

All  the  lientenantfl  who  have  not  already  completed  the  course,  and  been  excused 
from  further  observations,  will  constitute  the  observers,  being  called  upon  by  the 
officer  in  charge  as  wanted.  In  addition,  when  officer  of  the  day  (except  on  Sundays), 
the  weather  permitting,  they  will  observe  the  sun  for  time. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons — ^the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work,  with  the  instruments  in  the  east  wing  and  on  the  outer  pier ;  and  the  second 
inolnding  sextant  work,  practice  with  the  new  combined  instruments  in  the  west  wing. 
Officers  wishing  to  use  the  instruments  for  special  observations  or  practice,  must  apply 
for  authority  to  do  so. 

Suitable  blank  forms  will  be  provided,  both  for  observations  and  computation  ;  and 
these^ original  records,  after  inspection  by  the  commanding  officer,  will  be  returned  to 
the  officers  as  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations :  Three  day6  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  w|th  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith 
telescope,  and  ten  days  for  latitude  by  the  zenith  telescope. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments : 

iSsetafit.— After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observ- 
ers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star, 
using  the  time  deduced  from  an  east  and  a  west  star--each  based  on  ten  altitudes 
taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be  made  at 
the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens'  chronometer. 
No  other  record  will  he  aeoepted. 

Transit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two 
nights,  successive  if  possible,  the  observer  taking  his  own  time. 

Zenith  JeZeacop^.— Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They  will 
then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
Lastly,  they  will  observe  for  latitude,  until  thev  have  obtained  a  satisfactory  deter- 
mination based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Astronomical  AHmuth, — Each  officer  serving  his  second  year  will  determine  an  as- 
tronomical azimuth— using  a  large  theodolite  for  the  purpose. 

Each  officer  shall  receive  instruction  in  the  use  of  the  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 
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MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p  m.  until  4  p.  m.  The  baild- 
iDg,  apparatas,  ohemicaiBy  etc.,  will  be  under  the  charge  of  the  battalion  amurtermas- 
ter,  wnose  daty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsi- 
ble for  the  Judicious  use  of  the  property.  Officers  are  invited  to  avail  themselves  of 
the  advantages  of  tho  laboratory,  making  such  arrangements  with  the  officer  in  charge 
as  shall  insure  no  confusion  in  his  official  duties,  or  m  ihos*  of  the  men  under  his  in- 
struction. The  instruction  of  enlisted  men  will  be  restricted  to  one  non-commissioned 
officer  from  each  company,  selected  from  those  having  special  aptitude,  lliev  will 
be  detailed  singly  for  one  week  at  a  time,  and  will  receive  such  instruction  as,  m  the 
judgment  of  the  officer  in  charge,  is  best  suited  to  perfect  their  knowledge  of  the 
subject. 

By  order  of  Major  King. 

J.  G.  Warben, 
First  LieHtenani  ofEngineen,  PoH  Atyutant. 


Appendix  C/— Assignments  to  Charge  of  Departments  of  Instruction. 

[Printed  Orders  Ko.  90.] 

United  States  Engineer  School, 
Po9t  of  WilleU  Point,  N.  T.  Harbor,  April  24, 1888. 

The  following  assignments  to  the  charge  of  Departments  of  In|truction  are  an- 
nounced: 

Military  Engineering,  the  captains  in  turn,  excepting  the  instructor  in  torpedoes. 

Astronomy,  Capt.  Edward  Maguire. 

Civil  engineering,  Capt.  Erio  Bergland. 

Toipedoes,  Capt.  8.  W.  Boessler. 

Military  Photography,  First  Lieut.  Irving  Hale. 

At  the  close  of  the  season  each  officer  will  submit  a  report  upon  the  work  done  in 
his  department,  with  any  recommendations  he  may  desire  to  make.  Weekly  reports 
of  progress  will  be  rendered. 

I.  Infantry  Drills  (school  of  the  company)  will  be  had  on  Monday,^  Wednesday,  and 
Friday  of  each  week  from  May  7  until  Juljr  15,  from  10.30  to  11.30  a.  m.  Recall  firom 
fatigue  will  be  sounded  at  10  a.  m.  for  this  purpose.  Battalion  drills  will  be  had  at 
such  times  as  the  post  commander  may  order. 

Excepting  the  non-commissioned  staff,  band  and  field  music,  provost  sergeant, 
police  sergeant,  school  teacher  during  sessions  of  the  school,  mail-carrier  and  ambu- 
lance driver,  telegraph  operator,  one  post  baker,  one  stable  orderly,  two  cooks  and  one 
barrack  orderly  from  each  company  (the  barrack  orderly  to  be,  if  practicable,  from 
among  those  who  are  sick  in  quarters) ;  nothing;  in  existing  orders  shall  be  construed 
as  excusing  any  soldier  whether  on  extra  or  dailv  duty  from  attending  these  drills. 

II.  JMlls  in  Military  Engineering  will  be  had  daily,  Saturdays  and  Sundays  ex- 
cepted, during  tho  months  of  August,  September,  and  October. 

The  companies  will  be  consolioated  as  one  company  under  the  command  of  officers 
detailed  from  these  headquarters;  unless  so  detailed  officers  will  not  be  required  to  at- 
tend. The  captains  of  companies,  excepting  the  instructor  in  torpedoes,  will  be  de- 
tailed in  turn  to  supervise  these  drills.  The  drills  will  commence  at  1  ^.  m.  and  con- 
tinue until  4  p.  m.,  or  until  the  completion  of  the  particular  work  laid  out  for  the 
day. 

The  months  of  August  and  September  will  be  devoted  to  ponton  exercises.  Au- 
gust will  be  mainly  devoted  to  drills  on  land,  including  building  trestle  bridges,  load- 
ing the  wagons,  and  patting  together  the  canvas  ponton  boats.  September  will  be 
devoted  to  drills  on  the  water,  including  the  construction  of  bridges  and  boat  maneu- 
vers. October  will  be  devoted  to  instruction  and  practice  in  field  fortifications,  sap- 
ping, and  military  mining. 

Extra  and  daily  duty  men,  with  the  exceptions  heretofore  noted  for  infantry  drills, 
will  be  required  to  attend  an  average  of  at  least  one  drill  per  week  on  military  en- 
gineering, and  officers  having  charge  of  extra  and  daily  duty  men  will  send  to  the 
companies  timely  lists  of  those  who  are  not  to  attend  each  day. 

III.  Surveys  and  reconnaissances  as  required  by  Orders  No.  8S,  current  series,  will  be 
made  if  practicable  during  the  months  of  May,  June,  and  July. 

IV.  The  months  of  May  and  June  having  been  designated  as  the  target  practice 
season,  practice  will  commence  on  May  1. 

V.  Beginning  May  1,  dress  parades  will  be  had  daily,  Saturdays  and  Sundays  ex- 
dtopted.    First  call  will  be  sounded  half  an  hour  before  sunset. 
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Vl.  The |bllowiug  are  excused  iioxn  dress  parades:  Police  sergeant;  proyosfe  ser- 
geant ;  2  cooks  and  1  barrack  orderly  for  each  company :  2  post  bakers;  torpedo,  de- 
pot, and  photographic  sergeants ;  m  ail -carrier ;  1  post  clerk;  1  stable  orderly. 

The  following  are  excused  from  Sunday  morning  inspection:  Police  sergeant;  2 
cooks  and  1  barrack  orderly  in  each  company ;  driver  of  ice-cart ;  mall-carrier;  1  stable 
orderly ;  telegraph  operator ;  2  post  bakers. 

Vlir  Company  recitations  will  be  discontiunod  after  the  first  proximo. 

VIII.  On  and  after  the  30th  instant,  all  formations  under  arms  will  be  in  full  dress, 
without  blanket  bags,  canteens  and  haversacks,  excepting  at  infantry  drills,  at  which 
undress  with  forage  caps  will  be  worn. 

IX.  On  and  aft^er  the  30th  instant,  the  triangular  bayonet  wfll  be  substituted  for 
the  trowel  bayonet. 

By  order  of  Major  King. 

J.  G.  Warrbn, 
First  Lieutenant  of  Engineen,  Poti  Adjutant, 


Appendix  D.— Rkports  of  Captain  S.  W.  Roesslkr,  Corps  op  Enginkrrs. 

(1.) 

WILLET8  Point,  New  York  Harbor,  July  12, 1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  torpedo  department 
ft.r  the  year  ending  June  30, 1838 : 

The  work  of  the  year  consisted  mainly  in  carrying  out  the  programme  of  study  and 
instruction  as  atiuounced  in  post  orders,  viz,  outHdoor  drills  and  exercises  on  the 
water  during  the  summer  season,  and  in-door  work,  theoretical  and  laboratory  studies 
during  the  winteV  season.  In  addition,  two  grand  groups  of  torpedoes  witihout  ex- 
plosive charges  have  been  planted,  partly  for  experimental,  and  partly  for  drill  pur- 
poses. Their  performances,  which  have  nnt  been  entirely  successful,  have  been  sub- 
jected to  as  close  an  analysis  as  the  data  would  permit. 

FIBST  GRAND  GBODP. 

This  group  was  planted  in  October  and  November,  1887,  under  the  Mumediata  direc- 
tion of  Captain  Knight,  and  was  raised  in  May,  1H88,  after  an  endurance  test  of  about 
six  months.  It  consisted  of  five  groups  of  three  mines  each,  and  two  groups  of  two 
mines  each.  Two  torpedoes  were  ground  mines  of  the  latest  pattern ;  the  remainder 
were  buoyant  mines  with  galvanized  steel  cases.  The  explosive  and  charge-bag  were 
omitted.  Circuit  regulator  plugs  were  used  in  all  the  mines,  but  with  magnets  re- 
move<l  from  some  of  them.  Day's  kerite  cable,  multiple  and  single,  was  used  through- 
out. The  former  (drum  D)  has  been  submerged  since  ld81,  and  frequently  applied  to 
experimental  and  drill  work  since. 

All  work  required  in  connection  with  the  group  was  done  by  picked  men,  and  spe- 
cial care  was  taken  to  insure  good  workmanship. 

During  the  winter  season,  from  the  beginning  of  December  to  the  end  of  April,  the 
mines  wore  tested,  when  practicable,  every  working  day  of  the  week  by  the  officer  of 
the  weekly  detail,  or  by  one  of  the  officers  taking  the  winter's  course.  Both  the  re- 
sistance test  and  sea-cell  test  were  applied.  The  results  of  the  resistance  tests  are 
tabulated,  giving  for  each  week  the  average  of  all  the  tests  made  during  that  week. 

During  the  raising  of  the  mines,  after  the  switch-box  had  been  raised  and  cut  out. 
the  mine  cables  were  successively  connected  with  the  cable  leading  back  to  the  grana 
junction-box  and  the  resistances  of  the  mines  determined  separately.  From  these  it 
was  easy  to  calculate  what  the  resistance  of  each  group  should  have  been  if  there 
were  no  leak  in  and  around  the  mine  switch.  The  last  line  in  above  table  gives  the 
resistances  of  the  groups  so  calculated. 

The  tests  of  November  21  exhibit  the  condition  of  the  group  just  after  planting. 
They  show  that  all  the  mines  were  serviceable,  and  the  mine  resistanpe  nearly  normal, 
excepting  that  of  triple  group  No.  7,  whose  resistance  was  1,090  ohms. 

Assuming  BOO  ohms  as  the  lowest  limit  to  which  the  resistance  of  a  triple  group 
may  safely  fall  in  raain-line*firing,  the  tests  show  that  within  four  weeks  after  plant- 
ing, two  triple  groups  had  become  unserviceable  ;  that  a  third  group  failed  within 
six  weeks,  and  a  fourth  within  nine  weeks,  and  a  fifth  within  about  seventeen  weeks, 
leaving  only  two  groups  out  of  the  original  seven  in  proper  condition  for  main-line 
firing.  The  failures  were  due  mainly  to  (1 )  leakage  through  the  gland  stuffing-boxes 
into  the  fuze-can  and  into  the  chambers  of  the  mine  switch,  and  (2)  to  injury  to  the 
cable  insulation.    Lieutenant  Pope,  who  personally  superintended  the  raising  and 
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cltsmantling  of  the  group,  reports  that  ''considerable  leakage  was  shown,  both  in  the 
cnt-off  bones  anct  in  the  pings,  the  f  nze-cans  in  three  of  the  mines  containing  water, 
one  nearly  fnll.  In  some  eases  the  *^A"  wire  had  the  insalation  twisted  off  near  the 
rnbber  packing.  The  leakage  api>earei  to  have  taken  place  aloDg  the  wire  and  not 
by  the  screw-threads  of  the  gland."  The  failure  of  groups  1, 4,  and  7,  so  far  as  their 
resistances  were  brought  below  the  500-ohm  limit,  was  due  to  leakage  in  and  around 
tlie  mine  switches.  Group  1,  at  last  test  in  April,  gave  a  resistance  of  258  ohms ;  the 
calculated  resistance  of  the  group  with  the  switoh-1x>z  cut  out  was  1,490  ohms.  Group 
4,  at  last  test  in  April,  gave  only  14  ohms  resistance ;  with  switoh-bo£  out  the  resist- 
ance was  2,054.  The  group  consisted  of  only  two  mines,  so  that  the  resistance  would 
have  been  nearly  normal  but  for  the  faults  in  the  switch-box.  Group  7  gave  a  resist- 
ance of  51  ohms  with  switch-box  in  circuit,  and  a  resistance  of  683  ohms  with  switch 
and  its  faults  removed.  The  failure  of  the  remaining  two  defective  groups  is  attrib- 
utable largely  to  leakage  into  the  fuze-can  and  injury  to  cable  insulation.  As  to 
the  injury  to  the  cable  insulation,  Lieutenant  Pope  reports  that  ''the  armor  of  the 
single-conductor  cable  was  found  to  have  been  badly  twisted,  in  every  case  immedi- 
ately below  where  it  was  lashed  to  the  bales,  and  in  some  cases  the  insulation  of  the 
cores  inlured.  In  one  case,  that  of  a  ground  mine,  the  armor  was  entirely  divided, 
evidently  by  corrosion  due  to  some  local  cause,  and  the  core  separated.  This  damage 
was  iu  the  cable  leading  from  the  gtaud  Junction-box  and  within  2  feet  of  the  mine, 
where  the  cable  could  not  have  been  subjected  to  considerable  motion  or  strain." 

The  sea-cell  tests  were  always  made  in  connection  with  the  resistance  tests,  and 
much  lihought  and  study  were  given  to  them  at  first  with  the  view  of  determining 
from  their  indications  the  probable  cause  or  causes  of  the  failure  of  the  mines.  Ow- 
ing, however,  to  the  disparity  of  the  indications  no  definite  conclusions  could  be  drawn, 
and  the  tests  came  to  be  regarded  by  all  who  made  them  as  of  doubtful  value.  In  the 
drills  so  far  carried  out  this  season  the  sea-cell  tests  have  not  been  applied,  the  resis- 
tance tests  being  accepted  as  the  only  safe  guide.  « 

The  galvanizeid  steel  cases  were  found  practically  free  from  rust  after  their  six  months' 
exposure  to  the  action  of  sea- water, 

SECOND  GRAND  GROUl'. 

The  group  was  planted  in  June  under  the  immediate  supervision  of  the  artillenr 
officers  (Lieutenants  Pop^,  Ridgway ,  and  Parker) .  P^ach  officer  having  had  one  week's 
preliminary  experience  in  charge  of  the  boat  parties  and  one  week's  experience  as 
electrician.  The  mines  were  all  arranged  for  both  judgment  and  automatic  firing. 
A  lOO-ponnd  mixture  of  sand  and  sawdust  was  used  in  place  of  the  regular  charge 
of  dynamite.  The  multiple  cable  was  that  used  in  the  winter  group.  The  single- 
conductor  cablA  was  taken  from  a  drum  of  the  Silvertown  purchase  of  1B74,  which 
had  given  an  insulation  resistance  of  over  three  megohms  per  mile  at  75^  F.,  after 
two  weeks'  submersion.  The  following  are  the  principal  points  of  our  experience  with 
the  group : 

Considerable  care  had  to  be  taken  in  putting  together  the  circuit  closer  as  the  ball 
is  liable  to  stick  fast  in  some  positions  of  the  plug  if  the  adjustment  is  not  made  with 
accuracy. 

Much  difficulty  was  experienced  in  adjusting  the  magnet  of  the  circuit  regulator. 
The  adjustment. is  so  extremely  delicate  that  the  slightest  turn  of  the  screw  which 
regulates  the  pressure  of  the  spring  against  tlio  magnet  may  make  the  pressure  too 
heavy  or  too  light.  In  the  case  of  one  regulator,  adjusted  to  work  well  one  day,  the 
magnet  proved  to  be  out  of  adjustment  the  following  day.  A  modification  of  this 
mechanism  to  make  it  easier  and  more  certain  of  adjustment  is  necessary  to  insure  its 
success  in  the  hands  of  an  officer  of  average  experience. 

The  fault  of  the  untwisting  of  the  armor  of  the  cable  below  where  it  is  lashed  to  the 
bales  of  the  torpedo  was  shown  in  this  gronp,  although  some  of  the*mines  remained 
in  position  ohly  one  week.  The  fault  does  not  appear  to  be  due  to  chafing,  but  to  the 
motion  of  the  mine.  In  the  grand  gronp  now  being  planted  the  effect  of  a  wrapping 
<»f  marlin  or  iron  wire  applied  to  the  cable  to  a  point  from  3  to  ^  feet  below  the  moor- 
ing ring  will  be  investigated.  Two  wrappings  of  armor  wire  in  opposite  directions 
would  doubtless  be  the  best  solution  to  the  difficulty. 

The  presence  of  moisture  in  one  of  the  mines  was  found  to  h^ve  a  marked  influence 
on  the  mine  resistance,  reducing  the  latter  to  nearly  one-half  its  normal  value.  The 
difficulty  was  removed  by  dismantling  the  torpedo  and  drying  all  its  parts.  It  is  sup- 
posed that  the  charge  and  charge-bag,  when  moist,  are  semi-conducting,  and  thus 
constitute  a  shunt  circuit  between  the  zinc  plate  of  the  regulator  and  the  metal  of  the 
torpedo  case.  It  would  be  of  value  to  know  the  behavior  of  a  dynamite  charge  under 
similar  conditions. 

Owing  to  the  close  fit  of  the -mine  switch  between  the  Turk's  heads  in  the  tripplo 
junction-box,  there  is  danger,  when  the  switch-box  is  placed  in  position,  of  injuring 
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the  insnlfition  of  the  wires  by  bending  the  latter  sharply  at  the  glands.  Ad  enlarge- 
ment of  the  interior  space  of  the  Jnnotion-box  or  a  redaction  in  the  size  of  the  switch- 
box  is  desirable. 

The  mine  switch,  when  loaded  with  the  seryice  ont-off,  containing  four  grains  of 
falminate,  has  not  given  satisfactory  resnlts,  earth  being  frequently  made  throngh 
the  box.  A  number  of  trials  has  been  made  with  the  mechanical  cut-off  fuze  de- 
scribed in  Abbot's  Manual,  and  in  each  instance  with  perfect  success. 

I  desire  here  to  invite  special  attei^tion  to  a  few  points  in  the  present  organization 
of  the  torpedo  department  which,  in  my  opinion,  are  open  to  erave  objections. 

The  organization  is  given  in  Abbot's  New  Torpedo  Manuu,  as  follows,  page  99  et 
9€q. : 

'*  Upon  the  approach  of  hostilities,  officers  of  engineers  will  Ife  selected  to  direct 
the  planting  and  operating  of  the  submarine  defenses  at  the  channels  to  be  obstructed.'' 

''They  will  be  provided  with  specific  orders  and  plans  showing  the  number  and 
location  of  the  mines,  and  will  make  requisition  upon  the  Battalion  of  Engineers  and 
the  Engineer  Depot  lor  instructed  enlisted  men  and  the  needful  material.'' 


DUTIES  OF  THE  COMMANBING  ENGINEER. 

"  His  requisitions  will  first  demand  the  attention  of  the  commanding  engineer :  but 
before  they  can  be  drawn  Up  correctly  he  must  settle  one  matter  which  has  been 
left  undecided  in  the  approved  local  projects  of  the  Board  of  Engineers,"  viz :  ''  The 
locus  of  the  circuit  regulators/'  whether  they  should  be  placed  in  the  torpedoes 
themselves  or  in  separate  buoys  planted  some  50  or  100  feet  in  rear  of  the  torpedoes 
proper  for  the  purpose  of  baffling  the  enemy's  defensive  outriggers.  The  mannal 
then  mentions  some  of  the  conditions  that  would  enter  in  a  decision  of  this  question, 
and  proceeds: 

*'  It  will  be  for  the  officer,  after  considering  the  conditions  of  his  special  problem, 
to  decide  what  proportion,  if  any,  of  his  mines  shall  be  planted  with  detached  cir- 
cuit regulators,  for  which  provision  has  been  made  in  planning  the  details  of  the  sys- 
tem."   •    •    • 

''  In  one  contingency,  not  unlikely  to  occur,  a  radical  modification  may  be  neces- 
sary in  the  projects  of  the  Board  of  Engineers,  and  hence  in  the  requisitions  for  ma- 
terial, viz,  when  from  deterioration  in  store  the  supply  of  insulated  cables  is  insuf- 
ficient for  the  demand."    •    •    • 

I%r$t  The  officer  who  will  be  charged  with  the  torpedo  defense  of  a  harbor  and  be 
held  responsible  for  its  success  is  not  designated  until  the  approach  of  hostilities. 
The  torpedo  service  is  technical  in  its  requirements  and  a  working  familiarity  with 
all  its  details  is  necessary  to  insure  success.  The  detail  of  an  officer  for  this  duty  will 
be  made  from  among  those  who  have  taken  the  torpedo  course  at  Willets  Point,  per- 
haps many  years  before.  Being  engaged  in  the  interim  in  other  duties  he  will  have 
forgotten  much  that  he  has  learned,  and  at  the  time  of  his  selections  will  in  all  prob- 
abSity  not  have  a  working  knowledge  of  the  system,  and  this  I  do  not  believe  he  can 
acquire  in  the  short  time  given  him.  Why  should  his  problem  and  the  fact  of  his 
selection  be  withheld  from  him  until  the  last  moment?  Why  should  not  the  selec- 
tion be  made  years  in  advance,  so  that  the  officer  may  have  the  important  advan- 
tages of  time  and  careful  preparation  for  his  work  f 

Second,  The  officer  is  required  to  decide  the  question  of  the  locus  of  the  circuit 
regulator. 

The  conditions  which  enter  into  a  decision  of  this  Question  can  be  determined  in 
time  of  peace,  as  well  as  in  war.  The  matter  should  therefore  be  definitely  settled 
in  peace  time  or  left  out  of  consideration  altogether. 

Third,  The  officer  himself  is  required  to  mase  up  the  list  of  material  required  for 
his  harbor. 

Manv  objections  could  be  urged  against  this  provision,  but  I  need  mention  onlvone, 
viz :  There  is  no  necessity  for  postponing  the  preparation  of  this  list  till  the  outbreak 
of  hostilities,  because  it  can  be  done  Just  as  well  in  time  of  peace.  The  torpedo  officer 
should  be  required  to  plant  and  to  operate,  and  not  to  provide.  The  latter  duty  de- 
volves particularly  upon  the  commanding  officer  of  the  engineer  depot. 

A  modification  of  tne  organization  upon  the  following  basis  is  suggested  as  in  the 
direction  of  a  better  state  of  preparedness  for  actual  war  service : 

I.  The  plans  of  the  torpedo  defense  to  be  prepared  b^  the  Board  of  Engineers  in 
sufficient  detail  to  permit  the  preparation  of  a  complete  list  of  material. 

II.  A  copy  of  the  Board's  plan  snonld  be  furnished  to  the  commanding  officer  of  the 
engineer  depot,  whose  duty  it  would  then  be  to  prepare  the  list  of  material  required 
and  to  provide,  as  far  as  the  appropriations  would  allow,  the  articles  which  do  not 
deteriorate  in  store,  and  especially  all  articles  of  special  manufacture  which  can  not 
bo  readily  bought  in  open  market.    The  lists  of  material  for  each  harbor  should  be 
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separate,  and  in  a  parallel  oolamn  to  the  amoant  required  should  be  placed  the  amount 
on  hand,  and  in  a  ihird  column  could  be  placed  the  amount  jet  to  be  proTided.  Theflld 
lists  could  easily  be  revised  from  time  to  time,  as  new  purchases  are  made  or  material 
expended.  The  exact  condition  of  the  supplies  for  each  harbor  would  be  ascertainable 
at  a  glance.  The  operations  of  the  en^neer  depot  would  thus  become,  in  a  measure, 
independent  of  persons,  and  a  change  in  the  commanding  officer  could  be  made  even 
during  the  period  of  the  most  active  war  preparations  without  detriment  to  the  serv- 
ice. The  duty  of  the  commanding  officer  of  the  engineer  depot  should  beein  with 
the  preparation  of  the  lists  of  material  required  for  each  harbor  and  end  with  the  de- 
livery of  the  material  at  the  harbor  in  question.  The  duties  of  the  officer  selected  to 
conduct  the  defense  would  commence  with  the  receipt  of  the  material  at  his  station. 
III.  Each  important  harbor  should  have  at  all  times  its  officer  for  the  torpedo  de- 
fense. His  selection  need  not  be  made  public,  if  it  be  deemed  impolitic  to  do  so.  He 
would  be  informed  that  in  the  event  of  a  war  within  a  certain  period,  say  five  years, 
he  would  be  depended  on  to  conduct  the  torpedo  defense.  Copies  of  the  plans  of  the 
Board  and  of  the  lists  of  material  prepared  by  the  commandiuff  officer  of  tne  engineer 
depot  would  be  furnished  him,  and  he  would  be  kept  informea,  from  time  to  time,  of 
any  changes  therein.  He  should  be  informed  as  folly  as  possible  of  the  oondiUan  of 
the  material  in  store.  He  would  be  given  facilities  for  studyinjg  all  the  details  of  the 
localities,  channels,  currents,  etc.,  in  which  he  would  be  required  to  operate.  This 
oould  be  done  in  addition  to  and  without  materially  interfering  with  his  other  duties. 
He  would  thus  acquire  a  thorough  familiarity  with  his  duties,  and  upon  the  outbrei^ 
of  war,  on  the  receipt  of  orders  to  actively  defend  his  harbor,  he  would  approach  the 
problem  with  the  oonciousness  of  being  master  of  it  in  all  its  details  and  of  his  ability 
to  make  the  most  effective  use  of  the  material  supplied  to  him.  Every  difficulty  that 
is  likely  to  arise  will  have  been  considered  ana  provided  for,  and  every  provision 
made  to  insure  dispatch,  regularity,  and  precision  in  the  operations  of  the  oefense. 
Very  respectfully,  your  obedient  servant, 

8.  W.  BOXSSLKB, 

Captain  of  Enginewi. 
The  Post  Adjutant. 


Table  of  reaktanoes  (in  ohms)  of  the  mines  of  Eacperimental  Grand  Group  as  determined 

hjf  the  vfinter  tests, 

(The  Talae  given  for  eaoh  week  le  the  mean  of  the  daily  tests  of  that  week     Gronpa  1  and  4  have 

only  two  minea  each.  | 


Week  ending- 


Triple  group  number. 


November  21,  1887.     ( Jost  after  planting 

_gnmpa.) 

December  16, 1887 

December  23, 1887 

December  80. 1887 

January  0,  1888 

Janoary  18, 1868 

Jannarj  20, 1888 

Janoary  27, 1888 

Tebroary  8,  1888 

^ebroary  10, 1888 

February  17. 1888 

February  24, 1888 

March  2,  1888 

March  9,  1888 

March  10, 1888 

March  23, 1888 

March  80, 1888 •. 

April  e,  1888 

April  Id,  1888 

April  21, 1888 

Beaiatance  of  group  with  switch-box  cot  out 


2,120 

1.880 

487 

1,167 

234 

884 

240 

718 

111 

206 

248 

476 

280 

00 

148 

97 

276 

186 

120 

74 

840 

106 

630 

10 

436 

11 

438 

9.4 

686 

22 

434 

47 

471 

14 

470 

20 

414 

18 

238 

12 

1,426 

2.236 

1,387 

479 

1,390 

180 

1.403 

104 

1,425 

80 

1.434 

236 

1.396 

10 

1,896 

67 

1,890 

30 

1,416 

40 

1,400 

62 

1,827 

28 

983 

36 

848 

46 

919 

62 

676 

139 

ATI 

47 

116 

20 

120 

23 

136 

18 

211 

2.054 

1,460 
1.866 
1,368 
1.812 
1.198 
1,264 
1,367 
1,894 
1,850 
1,870 
1.400 
1,877 
1,367 
1.885 
1,387 
1,870 
1,890 
1,860 
1,370 
1^068 


1,400 

1,090 

1.886 

1,080 

1,868 

718 

1.887 

866 

1.895 

828 

1,278 

910 

1,867 

836 

1.407 

874 

1,366 

30 

1,414 

39 

1,408. 

46 

1.886 

81 

1,842 

79 

1.864 

224 

1.349 

338 

1,876 

242 

1,890 

97 

1,860 

70 

1,246 

81 

1,868 

61 
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Torpedo  Departmbkt, 
Willets  Paint,  New  York  Harbor,  July  16,  1886. 

Sir:  I  have  the  honor  to  report  the  following  tests  of  Henley's  ozokerite  mnliiple 
cable,  purchase  of  1683. 

The  purchase  inclnded  9  miles  of  cable,  or  18  drums.  , 

One  drum  has  been  used  in  drills  and  experiments ;  the  remaining  17  aro  stored  in 
casemate  Ko.  2. 

The  records  do  not  show  that  any  previous  tests  of  them  have  been  made. 

For  convenience  in  making  and  recording  the  tests,  the  drums  ip  the  casemate  have 
been  numbered  from  1  to  17.  To  facilitate  an  inspection  of  the  cables  the  number  of 
each  drum  and  its  tests  have  been  recorded  on  a  small  piece  of  board  nailed  to  the 
drum. 

At  tbebeginnin^of  the  tests,  the  usual  method  with  Thomson's  reflecting  galvanom- 
eter being  found  inapplicable,  it  was  discovered,  in  attempting  to  number  the  op- 
posite ends  of  the  cores  for  the  purpose  of  applying  the  fault  test,  that  the  resistance 
of  the  insulation  between  the  cores,  wet  or  dry,  was  so  low  as  to  give  an  appreciable 
deflection  on  the  service  detector.  The  tests  were  therefore  made  without  placing 
the  cables  in  the  tanks.  The  method  used  was  that  of  measuring  the  resistance  of  a 
conductor  with  a  bridge  rheostat  and  Sieman's  galvanometer  for  balancing.  Battery 
used,  6-cell  Leclanche  testine  battery.  One  of  the  cores  was  taken  at  random,  and 
the  resistances  between  it  and  others  were  successively  measured.  Both  ends  of  each 
drum  were  uncovered  and  the  cores  separated  so  as  to  avoid  contact  between  the 
copper  conductors. 


Insulation  re- 

Insulation re- 

DoBoripUon. 

sistance  be- 
tween cores 

Ohms. 

Description. 

sistance  be- 
tween cores 

Ohma. 

(dry). 

(dry). 
Between-- 

Dnim   1.— Cores   num- 

land 2 

504 

f 

lftnd2 

net 

bered  and  tagged  from 
1  to  7.    Onelfead  was 

lands  .... 

587 

1 

lands 

1,184 

1and4 

604 

Drum  6.— Outer  end  of  ; 

1  ond4 

780 

attached  to  core  1  and*^ 

lands 

519 

cable.                 ^ 

Iand5 

780 

tbe  other  to  cores  2  to 

lande 

547 

1 

J  and  6 

81? 

7  in  succession.               I 

land? 

520 

I 

land? 

804 

Brum    1    (continued).— 

Iand2 

lands 

Iand4 

land  5 

lande 

Iand7 

573 
580 
680 
51? 
550 
61? 

Iand2 

740 

Lead  wires  then  trans- 

lands 

1,670 

feirod  to  the  other  end 
of  the  cable,  the  cores  ^ 

Drum? ' 

Iaiid4 

lands 

717 
700 

boinK  numbered  to  cor- 

lande  

770 

respond  with  the  num- 
bers at  the  first  end.       '^ 

land? 

784 

land  2 

613 

Dram    1    (continued).— 
One  lead  then  attached 
to  core  1  and  the  other 

Iand2 

585 

lands 

080 

lands 

609 

Drums ^ 

Iand4 

644 

land  4 

690 

lands 

.  810 

lead  to  cores  2  to  7  in  ) 

Iand5 

510 

lande 

710* 

Aucoession  at  the  other 
end  of  cable. 

lands 

550 

land? 

860 

land? 

514 

land  2 

910 

( 

Iand2 

400 

lands 

6i0 

lands 

320 

DrumO 

land  4 

670 

Drum  2.— Cater  end  of 

Iand4 

.340 

lands 

500 

cable.                ^ 

Iand5 

420 

lamie 

CSO 

lande 

360 

land? 

681 

land? 

340 

land  2 

657 

Iand2 

1,470 

lands 

527 

Drum  3.— Outer  end  of 

lands 

1.240 

Drum  10  ^ 

land4 

S17 

land  4 

1,350 

lands 

550 

cable. 

Iand5 

1,370 

laod  6* 

700 

lande 

1.440 

land?  .... 

530 

land? 

1,300 

land  2* 

7:i0 

r 

land  2 

470 

lands 

700 

lands 

V    472 

Drumll 

Iand4 

740 

Drum  4.— Inner  cud  of  1 

Iand4 

1.290 

lands 

7:u) 

oable. 

Iand5 

472 

landO 

770 

lande 

510 

1 

land? 

-190 

land? 

51? 

1 

land  2*.... 

J,  230 

i  1 snd  2 

834 

lands  .... 

600 

Drum  5.— Outer  end  of 

lamia 

Iand4 

eno 

Drum12 

land 4  .... 

640 

1^00 

lands 

640 

cable.                 1 

lands 

040 

lande 

620 

landC 

737 

land? 

630 

land? 

827 
*Cent 

ercoro. 
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Desoriptioa. 


Insulation  ro- 
Histanoe  be- 
tween oore« 
(4ry,) 


Ohms. 


Description. 


Insnlation  re- 
sistance be- 
tween cores 
(dry.) 


Ohms. 


DnunlS.. 


Dram  14.. 


Drum  15.. 


Between^ 

2and6* 

2andl 

2and3 

2and4 

2and5 

2and7 

2andl* 

2  and  3....... 

2  and  4 

2«nd6 

2  and  6 

2and7 

2aadl* 

2and3 

2and4 

2and5 

2  and  6 

3  and  7 


1,390 
770 
710 
700 
780 
730 

810 
500 
530 
570 
540 
590 

1,190 
740 
650 
690 
710 
700 


Drum  16. 


Dnunl7. 


Between— 
land  2*.... 

land  3 

land4 

Iand5.»... 

land  6 

land  7 

land  2 

land  3 

Iand4 

Iand5 

land  6 

land  7 


770 
1,070 
740 
630 
780 

1,250 
1,260 
1,230 
1.800 
1.240 
1,830 


*C6ntor  core. 

It  is  recommended  that  the  above  lot  of  cable  be  submitted  to  the  action  of  an 
inspector. 

Very  respectfully,  your  obedient  servant, 

S.  W.  BOESSLER, 

Captain  of  Engineers. 
Thb  Post  Adjutant. 


(3.) 

WiLLETs  Point,  New  York  Harbor, 

July  17,  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  list  of  cables  whose  insulation  re- 
sistances have  fallen  below  one-tenth  of  a  megohm  per  mile  at  75^  Fahr.  It  is  rec- 
ommended that  they  be  submitted  to  the  action  of  an  inspector. 

Ten  drums  or  5  miles  Silvertown  multiple,  purchase  of  1874.  Drum  numbers  and 
tests  are  as  follows : 

Drum  No.  893:  Date  of  test,  October  25,  1877;  observer,  General  Abbot.  Hang 
numbers  freely,  i.  «.,  totally  bad. 

Drum  No.  904:  Date  of  test,  October  35,  .1877;  observer,  General  Abbot.  Rang 
bell  fireely. 

Drum  No.  965:  Date  of  test,  October  29,  1886;  observer,  Lieutenant  Halo.  High- 
est resistance  of  any  core,  8,060  ohms  per  mile ;  lowest,  780  ohms. 

Drum  No.  986 :  Date  of  test,  December  21, 1877 ;  observer.  General  Abbot.  Defects 
4S9  with  all  cores  on.    No  wetting  since  October  26,  1877. 

Dram  No.  1024 :  Date  of  test,  August  2,  1876 ;  observer.  General  Abbot.  Resist- 
ance of  cores  from  9,000  to  30,000  ohms. 

Drum  No.  1025:  Date  of  test,  October  30,  1875 ;  observer,  General  Abbot.  Insula- 
tion resistance  varied  from  .05  to  .11  megohms. 

Drum  No.  1026 :  Date  of  test,  June  2,  lb86 ;  observer.  Lieutenant  Langfitt.  Insu- 
lation resistance  of  cores  per  mile  at  75^  Fahr.,  7,212  to  12,588  ohms. 

Drum  No.  1035 :  Date  of  test,  November  9, 1886 ;  observer.  Lieutenant  Hale.  Insu- 
lation resistance  per  mile  at  75^  varied  from  20  to  325  ohms. 

Drum  No.  1043:  Date  of  test,  August  2,  1876;  observer.  General  Abbot.  Resist- 
ance (mean)  of  cores,  about  3,000  ohms. 

Drum  number  washed  off:  Date  of  test,  not  known ;  observer,  Captain  Knight. 
Highest  resistance  of  any  core,  2,240  ohms. 

Henley  ozonite,  purchase  of  1883.    One  drum  or  one-half  mile. 

No.  18 :  Insnlation  resistance  so  low  as  to  give  a  sensible  deflection  on  service  de- 
tector. 

Four  drums  or  8  miles  Silvertown  single  conductor  cable,  purchase  of  1874.  Drum 
nnmbers  and  tests  are  as  follows : 

Drum  No.  151:  Date  of  test,  April  24, 1888;  observer.  Captain  Roessler.  Insula- 
ti«n  resistance  (rough),  5,540  ohms. 

EKa  88 24 
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Drum  No.  153:  Date  of  test,  April  26,  1888;  observer,  Captain  Roeasler.     Insnla 
tion  resistance,  31/3;^  olima  at  41^  Falir. 

Drum  No.  1(54 :  Date  oi  test,  November  9,  1886 ;  observer,  Lieutenant  Hale.    Insu- 
lation resistance,  9,500  ohms  per  mile  at  75^  Fahr. 

Drum  No.  192 :  Date  of  test,  October  26, 1877 ;  observer,  Qeneral  Abbot.    Insula- 
tion resistance,  6,000  ohms. 

Sicmen's  single  conductor,  sample  mile,  one  drum,  purchase  of  1874 :  Date  of  tost, 
October  19,  1874 ;  observer,  General  Abbot.    Insulation  resistance,  11,422  ohms. 

To  the  above  list  should  be  added  the  17  drums  of  Henley's  ozokerite  multiple 
cable  which  I  reported  upon  in  my  letter  of  the  16th  instant. 

This  letter  should  form  an  appendix  to  my  letter  of  the  16th. 
Very  respectfully,  your  obedient  servant, 

S.   W.   EOESSLER, 

Captain  of  Engineers, 
The  Post  Adjutant. 


Appendix  E.— Report  ok  Lieutenant  Irving  Hale,  Corps  op  Engineers. 

WiLLETS  Point,  New  York  Harbor, 

July  7,  1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  in  the  photographic 
laboratory  during  the  year  ending  June  30, 1888. 

During  February,  March,  and  April,  1888,  each  of  the  five  second-year  officers  took 
a  four  weeks'  course  in  photography.  During  the  time  devoted  to  the  regular  winter 
course  of  study  (December  6,  1887,  to  April  29, 1888),  two  non-commissioned  officers 
were  detailed  each  week  for  instruction  in  map-printing,  and  in  addition  were  given 
a«  much  instruction  and  practice  in  the  other  branches  of  the  subject  as  the  time  per- 
mitted. During  the  greater  part  of  the  year  three  non-commissioned  officers  (Sergean  t 
Wander,  Company  A ;  Sergeant  Helling,  Company  B ;  Corporal  Bnrtner,  Company  C) 
alternated  on  duty  in  the  laboratory,  and  received  instruction  and  practice  in  all 
branches  of  the  subject,  with  a  view  to  the  selection  of  a  successor  to  Sergeant  Yon 
Sothen  at  the  end  of  his  enlistment,  which  expires  in  August,  1888. 

The  officers*  course  comprised  the  subjects  laid  down  in  Post  Orders  No.  233, 1887, 
and  also  as  much  practice  as  the  limited  time  permitted,  with  the  ^^  American  film  " 
negative  and  bromide  paper,  which  will  probably  play  an  important  part  in  military 
photography  in  the  future,  inasmuch  as  the  film  negatives  can  be  carried  in  a  roll  in 
the  camera,  admitting  of  two  dozen  exposures  without  removing  roll,  and  the  bro- 
mide paper  enables  prints  to  be  made  very  rapidly  at  night  by  the  light  of  a  lamp, 
rendering  the  operator  independent  of  daylight.    ' 

In  previous  years  the  course  in  photography  has  covered  two  seasons,  and  consisted 
of  four  weeks  in  each  of  the  first  and  second  years,  these  weeks  not,  however,  being 
consecutive.  The  reduction  of  the  course  to  one  season  is  an  improvement,  and  the 
making  of  the  work  continuous  is  a  great  advantage,  and  is,  in  fact,  essential  to  good 
results,  but  it  was  found  that  four  weeks  is  a  little  too  short  a  time  to  accomplish  the 
work  laid  out.  Every  officer  was  obliged  to  spend  at  least  one  additional  week  at  tho 
laboratory,  an^some  more,  to  do  the  work  presented  in  the  order.  If  photolithography 
were  omitted,  the  time  would  be  reduced  by  one  or  two  weeks,  but  as  the  making  of 
a  good  map  negative  requires  considerable  skill  and  practice,  and  involves  diiferent 
operations  from  the  ordinary  negative,  and  as  an  officer  ought  to  understand  the  trans- 
fer to  the  stone  and  printing,  even  though  he  may  not  expect  to  have  occasion  to  do 
this  work  himself,  it  would  not  seem  advisable  to  omit  this  part  of  the  course  if  it 
can  be  avoided. 

In  view  of  these  facts,  the  following  recommendations  are  submitted : 

First.  That  the  course  consist  of  at  least  five,  and  if  practicable  of  six  weeks,  and 
that  these  weeks  be  consecutive. 

Second.  That  not  more  than  two  officers  be  allowed  to  work  at  the  laboratory  at  tho 
same  time,  and  if  the  class  is  small  enouch  it  would  be  better  to  have  only  one  officer 
on  the  duty  at  a  time.  It  is  impossible  K>r  a  person  to  do  good  work  unless  he  can 
keep  apparatus  and  chemicals  in  perfect  order,  know  just  what  each  bottle  contains 
and  how  many  times  the  solution  has  been  ueed,  and  in  general  ha^e  entire  control 
ov^r  all  the  material^  and  this  can  not  be  dono  when  two  or  more  are  working  with 
the  same  things ;  moreover,  with  two  or  three  officers  and  as  many  non-commissioned 
officers  in  the  laboratory  at  a  time,  and  all  wanting,  almost  continually,  instruction 
or  assistance  or  material,  the  sergeant  in  charge  is  unable  to  do  justice  to  his  work. 

Third.  That  considerable  attention  be  given  to  the  making  of  film  negatives  and 
the  nee  of  bromide  paper* 
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Fourth.  That  more  instruction  he  given  than  heretofore  in  the  use  of  the  alkaline 
developer ;  this  developer  is  only  mentioned  in  the  text-hook,  bat  since  iha  latter  was 
written  the  alkaline  developer  has  grown  much  in  favor  with  photographers,  and 
when  skillfully  handled  possesses  advantages  over  the  oxalate  developer. 

Daring  the  past  few  years  considerable  progress  and  nomerous  changes  have  boon 
made  in  photographic  practice,  notably  In  the  perfection  of  the  film  negative  and 
rapid-pnnting  bromide  paper  and  in  the  introduction  of  the  new  developers. 

I  have  therefore  directed  Sergeant  Von  Sothen  to  prepare  a  paper  on  these  subjects, 
giving  also  any  other  changes  or  improvements  that  have  been  made  since  the  text- 
book was  written. 
This  will  be  forwarded  when  completed. 
Bespectfhlly  snbmitted. 

IBVINO  Halk, 
First  Lieutenant  of  Engineers.  InsUmotor  in 
MUUarv  Photography,  U.  S.  Engineer  Sdiooh 
The  Adjutant, 

Poet  of  Willets  Point. 
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RIVERS  AND  HARBORS,  ETC. 


APPENDIX  A. 


IMPBOTEMBNTS  OF  RIYEHS  AND  HARBORS  IN  THE  STAINS  OF  MAINE 

AND  NEW  HAMPSHIRE. 


BEPOBT  OF  LIEUTENANT-COLONEL  JAEED  A.  SMITH,  CORPS  OF  ENGI- 
NEEBS,  OFFICEB  IN  CHABGE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE 
30,  1888,  WITH  OTHEB  DOCUMENTS  BELATINO  TO  THE  WOBKS. 

.  IMPROVEMENTS. 


1.  liUbeo  CbaDnel,  Maine. 

2.  Moote-m-beo  Bar,  Maine. 

3.  Namgnaffos  River,  Maine. 

4.  Bangor  mrbor  and  Penobscot  River, 

Maine. 
&.  Belfast  Harbor,  Maine. 

6.  Rockland  Harbor,  Maine. 

7.  Portland  Harbor,  Maine. 

&  Channel    in    Baek    Cove,    Portland, 
liaine. 


9.  Breakwater,  at  month  of  Saoo  River, 
Maine. 

10.  Saoo  River,  Maine. 

11.  Kennebnnk  River,  Maine. 

12.  Tork  Harbor,  Maine. . 

13.  Portononth  Harbor,  New  Hanipsbire. 

14.  Cooheoo  River.  New  Hampshire. 

15.  Harbor  of  Renige,  at  Little  Harber, 

New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


16.  Bayodnoe  [Bagadaee]  River,  Bfalne, 

between  the  towns  of  Penobscot  ana 
BrooksviUe. 

17.  Camden  HarlSor,  Maine. 

18.  Rockport  Harbor,  Maine. 


19.  Kennebec  River,  Maine,  at  Bath,  and 
from  Augnsta  to  lower  end  of  Per- 
kin's  Island. 

SO,  Penobscot  River.  Maine,  from  Bangor 
to  Bucksport  Narrows. 


United  States  Engineer  Opfiob, 

Portland^  Me.^  July  9, 1888. 
Sib:  I  forward  herewith  annual  reports  for  river  and  harbor  works 
in  my  charge  for  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  Colj  Corps  of  JBngineera. 


The  OniEF  of  Engineers,  U.  S.  A. 
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A  I. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

I 

At  the  beginning  of  tbe  fiscal  year  the  contractors^  Messrs.  Moore  & 
Wright,  were  engaged  upon  the  work  of  widening  the  channel  by  dredg- 
ing. 

About  the  middle  of  August  work  under  the  contract  was  completed, 
the  amount  being  limited  by  the  available  funds. 

Under  this  contract  24,172  cubic  yards  of  material  were  removed  in 
the  fiscal  year,  making  a  total  of  25,153  under  tbe  entire  contract 

As  a  result  the  widening  has  been  completed  for  about  one-half  the 
length  of  the  channel  from  the  south  or  Quoddy  Boads  end. 

There  remains  to  be  dredged  to  complete  the  widening  of  channel  to 
275  feet,  and  to  300  feet  in  the  bends,  about  45,000  cubic  yards,  at  an 
estimated  cost  of  50  cents  per  cubic  yard,  including  all  contingent  ex- 
penses. 

The  following  remarks  in  the  Annual  Report  of  18S6  are  considered 
worthy  of  repetition  here : 

While  the  channel  now  gives  a  depth  of  12  feet  at  mean  low  water,  the  variations 
are  so  great  that  a  minimam  depth  of  8  feet  occurs  at  extreme  low  tides.  No  vessel 
can  pass  through  drawing  the  extreme  depth  of  water,  and  in  such  rapid  currents  as 
here  obtain  in  a  narrow  cuannel  even  the  best  steamers  must  have  2  or  more  feet  of 
water  under  their  keels  to  permit  their  handling  with  safety. 

The  benefits  to  navigation  and  to  commerce  from  the  improvement  are  not  local. 
The  channel  forms  a  part  of  a  thoroughfare  to  and  from  the  St.  Croix  River  and 
the  waters  of  the  Passamaquoddy  Bay,  and  is  not  only  the  shortest  route  and  the 
only  channel  not  exposed  to  the  open  sea,  but  is  the  only  one  in  American  waters 
through  which  vessels  can  reach  manv  points  on  our  eastern  border. 

Bnring  heavy  gales  many  vessels  nnd  refage  and  anchorage  in  the  lower  part  of 
Quoddy  Roads ;  in  such  cases  when  the  wind  changes  to  the  eastward  there  is  no 
longer  any  protection  and  no  escape,  save  by  the  Lnoec  Channel,  which  must  afford 
a  sufficient  draugBt  of  water  at  all  times  to  make  it  effective.  Before  the  improve- 
ment was  undertaken  many  vessels  were  thus  hemmed  in  and  wrecked.  (See  Report 
of  Chief  of  £Dgineer8y  1879,  Appendix  A,  page  281.) 

Save  for  use  in  the  fisheries,  the  smaller  vessels  are  gradually  disap- 
pearing from  the  coast,  as  they  can  not  compete  in  the  carrying  of 
freights  with  vessels  of  larger  capacity  so  that  deeper  channels  will  be 
required  in  future  than  those  heretofore  necessary. 

The  recommendations  previously  made  to  dredge  the  channel  to  a 
depth  ot  16  feet  are  therefore  renewed. 

This  work  will  not  be  injured  by  a  few  years'  delay,  and  it  would,  in 
my  opinion,  be  better  to  leave  it  until  a  sufficient  appropriation  to  do 
the  work  effectively  can  be  made  in  one  sum, 

Lnbeo  is  in  the  collection  district  of  Passamaquoddy.  Tbe  nearest  port  of  entry  is 
Eastport,  Me.  The  nearest  light-house  in  the  United  States  is  on  West  Quoddy  Head . 
about  4  miles  below. 

There  is  a  Canadian  light-house  on  Mnlholland's  Point,  at  the  narrows  opposite 
Lnbec. 

The  channel  is  a  thoroughfare  to  various  points  on  our  eastern  coast, 
as  well  as  a  factor  of  safety  for  the  anchorage  in  Quoddy  Eoads  when 
the  wind  changes  to  easterly  points.  Local  statistics  are,  therefore, 
very  incomplete,  and  there  is  no  means  of  ascertaining  the  exact  num- 
ber of  passing  vessels.  In  1882  a  record  was  kept  of  about  10,000  ves- 
sels passing  Quoddy  Head-light-house.  No  subsequent  record  has  be^n 
kept.  A  record  of  vessels  seen  to  pass  the  life-saving  station  at  Lubec 
in  1887,  in  day-time  and  clear  weather,  shows  the  number  to  be  8,083. 
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The  following  appropriations  have  been  made  for  improving  Lubec 
Channel. 

By  actof  March3,  1879 $44,000.00 

By  actof  June  14,  1»?0 20,000.00 

By  act  of  March  3. 1881 45,000.00 

By  actof  Augoflt  2, 1882 20,000.00 

By  act  of  July  6, 1884 10,000.00 

By  act  of  August  5,  1886 10,000:00 

Total ; 149,000.00 

Expenditures  to  June  30, 1887 139,932.04 

Expenditures  in  last  fiscal  year 9,057.93 

Total  expenditures  to  June  30, 1888 148,989.97 

It  is  proposed  to  expend  such  funds  as  may  be  available  for  the  en- 
suing year  in  widening  the  channel,  so  that  it  shall  have  a  clear  width 
of  275  feet,  and  25  feet  additional  at  the  bends.  After  this  is  completed, 
it  is  recommended  that  any  additional  amounts  which  may  be  appro- 
priated shall  be  expended  in  deepening  the  channel  to  15  feet  in  accord- 
ance with  the  project  of  1884. 

The  additional  cost  of  deepening  the  channel  to  15  feet  is  estimated 
at  $135,000. 

'  Money  statement 

July  1, 1887,  amount  available t9,067."9() 

July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1887 ^ 9,057.93 

July  1, 1888,  balance  available 10.03 

Amountappropriatedby  actof  August  11, 1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 20, 010. 03 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  1887. 

Number  of  steam-boat  lines  atEastport 4 

Arri  v  als  of  steam  -boats  at  Eas  tport 1, 000 

Arrivals  of  sailing  vessels  at  Eastport  and  Lnbeo 650 

Greatest  drnngbt  of  vessels : feet..  16 

Xumber  of  vessels  owned  atEastport  and  Lnbec 252 

Tonnage 25,722 

EXPORTS  OP  EASTPORT,  LUBEC,  AND  CALAIS. 

Sardines cases..  350,000 

Smoked  herring boxes..  1,000,000 

Pickled  herring barrels..  12,000 

Potatoes .do 25,000 

Lumber feet..  40,000,000 

Dry  fish quintals..  11,650 

Fresh  fish pounds..  20,250,000 

IMPORTS. 

Coal tons..  55,600 

Lime casks..  7,350 

Com bushels..  273,000 

Kerosine  oil barrels. «  38,000 
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Iron tons..  373 

Plaster do..  13,000 

Flour barrels..  93,000 

Sardine  oil do 7,000 

Tin  and  pig-lead tons..  7,000 

Tin-plate dd..  13,560 

Coke  for  sardine  factories *...do..  800 

The  following  commercial  statistics  for  the  Passamaquoddy  district  for  the  fiscal 
year  ending  Jane  30, 1888,  were  received  from  the  collector  of  customs : 


ShipplDg. 


Kninber. 


ToBikAge. 


ArriTals  from  foreign  ports.. 
CleairaQces  for  foreign  ports . . 


781 
841 


205,519 


AmoQnt  of  reyenne  collected 183,315 

Value  of  importations ; 860,808 

Value  of  exportations 645^277 


A  2. 

IMPROVEMENT  OF  MOOSE-A-BEC  JAR,  MAINE. 

This  bar,  at  the  eastern  terminos  of  Moose-a-bec  Beach,  is  near  the 
town  of  Jonesport,  Me.,  about  30  miles  east  of  Mount  Desert,  The 
^*  Beach  ^  is  a  thoroughfare  of  about  12  miles  in  length,  which  is  trav- 
ersed by  thousands  of  vessels  annually ;  in  addition  to  this  it  forms  an 
admirable  harbor  of  refuge,  and  is  used  as  such  by  many  vessels,  espe- 
cially in  the  winter  months. 

The  project  for  improving  the  channel  contemplated  dredging  the  bar 
to  a  depth  of  14  feet  and  width  of  200  feet,  and  removing  the  rock  known 
as  "  Steam-boat  Ledge  "  to  a  depth  of  15  feet  at  mean  low  water.  The  es- 
timated cost  of  the  improvement  as  amended  was  $40,000.  The  dredg- 
ing then  projected  was  completed  in  1885. 

The  following  appropriations  have  been  made  for  this  work : 

March  3, 1881 $10,000.00 

Aiiga8t2,  1882 10,000.00 

Julys,  1884 10,000.00 

Augusts,  1886 10,000.00 

Total 40,000.00 

Expenditures  to  June  30,  1888 31,841.77 

The  balance  now  available  is  sufficient  to^complete  the  improvement 
as  originally  planned. 

In  August,  1887,  a  contract  was  concluded  for  removing  the  rock  from 
^<  Steam-boat  Ledge  '^  to  a  depth  of  15  feet  at  mean  low  water.  It  was 
near  the  1st  of  September  before  the  necessary  formalities  could  be  com- 
pleted, and  the  time  was  therefore  insufficient  to  complete  the  work  be- 
fore the  autumn  months,  when  it  could  not  be  done  without  great  expense 
and  exposure.    Only  about  50  cubic  yards  were  removed. 

The  contract  has  therefore  been  extended  to  September  29, 1888,  at 
which  time  it  is  expected  the  present  project  will  be  completed. 

Moose- a-bec  Beach  having  the  bar  at  its  eastern  extremity  is  a  thorough- 
fare fbr  thousands  of  sail-vessels  and  many  steamers  annually.  The 
reach  is  nearly  straight  and  is  thoroughly  protected  from  the  sea  by 
islands  and  shoals,  so  that  it  is  very  much  used  as  a  harbor  of  refuge. 
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It  is  earnestly  desired  by  the  owners  and  masters  of  vessels  navigat- 
ing the  thoroughfare  that  the  channel  over  the  bar  be  increased  to  300 
feet  in  width,  and  that  the  small  ledges  in  the  reach  be  removed.  The 
ledges  should  be  removed  to  a  depth  of  not  less  than  16  feet.  The  work 
completed  and  the  additional  work  desired  are  shown  upon  map  oppo- 
site page  534,  Annual  Beport  of  Chief  of  Engineers  for  1836. 

The  estimate  for  this  work  is  repeated  from  last  Annual  Beport,  de- 
dactiug  amount  of  ledge  to  be  removed  under  present  contract: 

Removing  3,064  cabio  yards  of  ledge,  at  |22 |67,408 

Widening  channel  to  300  feet,  65,000  cable  yards,  scow  measarement,  at  36 

cents 22,750 

Constructing  small  breakwater  to  divert  cross-carrents 6, 000 

Contingencies,  about  10  per  cent 8,842 

105,000 

The  work  can  not  be  done  with  economy  on  very  small  appropriations. 

The  improvement  is  in  the  collection  district  of  Hachias,  Me.  The  nearest  port  «f 
entry  is  Machias,  Me.    The  nearest  light-house  is  Moose  Peak. 

With  the  available  means  it  has  been  found  impossible  to  obtain 
exact  statistics  for  this  work.  The  commerce  of  the  nearest  town  is 
small,  but  the  amount  of  commerce  benefited  by  the  improvement  is 
very  large  and  bears  little  or  no  relation  to  the  merely  local  wants. 

Moose-a-bec  Beach  is  a  thoroughfare  for  a  large  number  of  vessels  and 
steamers  plying  between  the  Dominion  of  Canada  and  ports  in  the 
United  States,  and  does  not  depend  for  its  usefulness  upon  apy  local 
commerce.  It  is  estimated  that  the  number  of  vessels  using  this 
thoroughfare  and  receiving  benefit  from  the  improvements  is  as  great 
as  twenty- five  thousand  annually.  Before  this  Improvement  was  made 
the  route  was  used  by  comparatively  few  vessels. 

Money  statement. 

July  1,  1887,  amount  available |9,606.89 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 1569.81 

July  1,  1888,  outstanding  liabilities 879.85 

July  1, 1888,  amount  covered  by  existing  contracts 1, 621. 00 

3,069.66 

July  1,  1888,  balance  available 6,537.23 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 21,^37. 23 


AMract  of  proposals  for  reiMving  ledge  from  Mooae-thheo  Bar,  Maine,  received  July 

23,1887. 


Ha 


Kunes  and  addreu  of  bidden. 


Prioe  per  cubic 
TardmeMured 
In  place. 


George  W.  TowoMnd,  Boston,  Kaaa. . 

John  jP.  Hamilton,  PorUand.  Me 

LoniaE.  Lant,  Portland,  He 


(24.83 

ao.oo 

16.20 


A  contract  was  made  with  Louis  £.  Lunt,  of  Portland,  Me.,  August  12, 1887. 
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COMMERCIAL  STATISTICS. 


The  follow  iug  commercial  statistios  for  the  Machias  distilct  for  tUe  fiscal  year  end- 
ing June  30, 1868,  were  furnislied  by  the  collector  of  customs  : 

Shipping. 


Veasels  arrivMl  from  foreiffD  ports., 
Vessels  cleared  for  forei  jrn  ports ... 
Vessels  built  in  the  distriot 


Amoant  of  revenue  collected $155.87 

value  of  importations 3,829.76 

Valve  of  exportations 43,330.60 


A3. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE, 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  for  commencing  the  im- 
provement of  this  channel  by  dredging. 

Work  under  the  contract  was  commenced  on-  the  16th  of  Augast  and 
completed  October  10.  There  were  removed  from  the  channel  and 
damped  in  deep  water  outside,  55,450  cubic  yards  of  material  measured 
in  scows. 

The  result  is  a  practicable  channel  11  feet  deep  and  5,000  feet  long 
to  the  lower  steam-boat  wharf,  the  width  being  50  feet  on  the  bottom 
for  about  3,600  feet  from  deep  water  and  the  remainder  75  feet  wide  on 
the  bottom. 

This  is  already  a  great  improvement  to  the  navigation,  but  as  it  is  not 
wide  enough  to  permit  steam-boats  to  turn  within  its  limits,  it  is  but  lit- 
tle used  by  large  steamers,  which  therefore  wait  outside  and  are  light- 
ered of  their  freight  and  passengers  by  a  small  steamer  which  runs  to 
the  wharf  in  town. 

As  soon  as  the  channel  can  be  widened  so  that  the  steamers  may  turn, 
much  delay  and  expense  will  be  avoided. 

The  town  of  Millbridge,  at  the  head  of  the  present  navigation,  is  a 
shipping  point  to  and  ftom  a  considerable  section  of  country  which  has 
no  other  convenient  connection  with  commercial  points. 

The  mouth  of  the  river,  in  addition  to  its  facilities  for  navigation,  is 
used  as  a  refuge  and  anchorage  for  steamers  and  other  vessels  in  storms ; 
the  completion  of  the  channel  will  therefore  add  an  element  of  safety  as 
well  as  convenience. 

Previous  to  June  30, 1887,  no  expenditures  had  been  made  for  this 
improvement  save  in  necessary  preparatory  work,  costing  $257.  During 
the  last  fiscal  year  there  has  been  expended  $9,743 ;  total  expenditure, 
$10,000.  The  total  expense  of  the  work  thus  far  has  been  approximately 
18^  cents  per  cubic  yard.  The  amount  (estimated)  required  to  complete 
the  improvement  is  $40,000. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of  entry 
is  Machias.    The  nearest  light-honse  is  Narragaagus  light-house  on  Pond  Island. 

The  steamers  of  the  Portland,  Bangor  and  Machias  Steam-boat  Oom- 
pany  touch  at  Millbridge  four  times  each  week.  Other  irregular  lines 
touch  at  the  same  place. 


Digitized  by  VjOOQIC 


APPENDIX   A — ^REPORT   OP   LIEUT.    COL.    SMli*H.  .    379 

Money  stattment 

July  1,  1887,  amount  available $9,743.00 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 

outstanding  July  1,1887 9,743.00 

Amount  appropriated  by  act  of  August  11,  1838 '. 10,000.00 

{Amount  (estimated )  reijuired  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  prodtably  expended  in  fiscal  year  ending  June  30, 1690  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  lind 
harbor  acts  of  1866  and  1867. 


C6MMSRCIAL  STATISTICS. 

Arrivals  and  departures  of  steamers 185 

Arrivals  and  departures  of  sailiug  vessels 350 

Namber  of  vessels  owned  in  Millbridge 50 

Tonnage tons..  3,000 

Namber  of  vessels  now  building 5 

Average  tonnage tons..  800 

Receipts : 

Stock  for  manufacture  9f  canned  goods,  and  supplies,  and  general  mer- 
chandise for  consumption  of  5,000  people. 
Exports : 

Lumber feet..  5,000,000 

Canned  goods oases..  20.000 

Eggs do...  3,000 


A  4. 

IM  PROVEMENT  OF  BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  MAINE. 

The  pioject  heretofore  adopted  for  improviug  the  PeiK>b8Cot  Eiver 
contemplates  widening  the  channel  in  the  harbor  of  Bangor  so  as  to 
give  a  width  of  not  less  than  300  feet  and  a  depth  of  11  feet  at  extreme 
low  water,  and  to  increase  the  width  at  Crosby's  Narrows,  3^  miles 
below. 

The  cost  of  the  work  was  originally  estimated  at  $76,000. 

The  following  appropriations  have  been  made  for  the  work : 

By  act  of  Julv  5,  1884 <20,000.00 

By  act  of  Augusts,  1896 15,000.00 

Total '. 35,000.00 

Expenditures  to  June  30,  1888 84,705.07 

As  a  result,  the  channel  between  Bangor  and  Brewer  has  been 
widened  an  average  amonnt  of  100  feet,  giving  at  least  300  feet  in  fhll 
width,  with  a  depth  of  11  feet  for  a  distance  of  about  2,760  feet. 

At  the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Messrs.  Moore  and  Wright  for  dredging  and  removing  large  rocks,  to 
continue  the  widening  of  channel. 

The  contractors  were  very  dilatory  in  commencing  the  work,  urging 
various  reasons  for  delay,  none  of  which  were  satisfactory  to  this  office. 
The  contract  had,  however,  been  taken  at  exceptionally  low  rates  for 
that  location,  and  if  it  were  to  be  annulled  no  practical  gain  to  the  work 
would  result  either  in  time  or  price.  It  seemed  an  object  to  avoid  pos- 
sible litigation  and  trouble  so  long  as  a  prospect  remained  that  the  work 
would  ultimately  be  completed.  The  contract  has  therefore  been  twice 
extended,  the  last  time  to  October  15, 1888. 
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The  entire  amount  accomplished  under  the  contract  until  June  30, 
1888,  consisted  in  dredging  14,102  cubic  yards  and  removing  9^  cubic 
yards  of  large  stone  from  the  channel. 

The  contract  will  probably  be  completed  on  or  before  the  date  to 
which  it  has  been  extended. 

The  amount  estimated  to  complete  the  improvement  as  projected  is 
$40,000^  and  it  would  result  in  great  economy  to  the  work  if  it  could  be 
made  available  in  a  single  sum. 

The  funds  available  for  the  ensuing  year  and  the  appropriation  asked 
for  year  ending  June  30, 1890,  are  to  be  expended  in  pushing  the  im- 
provement toward  completion,  as  indicated. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1886,  a  survey  of  the  river  between  Bangor  and  Bucksport  Narrows 
was  made  in  the  autumn  of  1887.  A  report  and  estimate  for  the  im- 
provements which  are  considered  necessary  to  accomplish  what  is  re- 
quired was  submitted  January  11, 1888,  and  was  printed  in  Ex.  Doc. 
No.  133,  House  of  Eepresentatives,  Fiftieth  Congress,  first  session.  A 
copy  of  this  report  is  appended  hereto. 

Should  the  work  be  authorized  by  Congress,  annual  appropriations 
as  great  as  $50,000  are  recommended,  in  order  that  the  improvement 
maybe  prosecuted  with  economy  and  dispatch. 

The  commerce  of  the  Penobscot  Biver  is  very  large.  The  navigable 
part  of  the  river  reaches  the  interior  of  the  State  at  a  very  central  and 
important  point,  where  it  touches  the  line  of  railroad  which  connects 
the  United  States  with  the  provinces  of  New  Brunswick  and  Nova 
Scotia. 

Bangor,  near  which  the  improvements  are  located,  is  a  port  of  entry.  Fort  Knox 
the  nearest  fort,  is  at  the  narrows,  opposite  Baoksport. 

Money  statement. 

Jaly  1,1887, amount"  available $14,596.03 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $3,868.35 

July  1, 1888,  outstanding  liabilities 522.75 

July  1, 1888,  amount  covered  by  existing  contracts 9, 822. 92 

14,214.02 

July  1,1888, balance  available 382.01 

Amount  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 50,3^.  01 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    40, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  commercial  statistics  for  the  fiscal  year  ending  June  30, 1883,  were 
furnished  by  the  coUector  of  customs  for  tho  Bangor  district : 


Shipping.  Knmber.  Tonnage. 


Arrivftlfl  from  foreign  porta 17      8,188 

Cloaranooa for  foreQi;n  porta 37     14,018 

VeaaolabuUt  (steamers) 1         203.21 

A  monnt  of  dntiea  collected  on  importa $147,103 

Vala9  of  dutiable  importaUona 448,825 

Value  of  free  importationa 4fl8,075 

Value  of  exportationa 149,887 
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As. 
IMPROVEMENT  OP  BELFAST  HARBOR,  MAINE. 

A  small  balance  of  former  appropriations  remains  to  the  credit  of  this 
improvement^  bat  the  amoant  has  not  been  sufficient  to  materially  aflfect 
the  condition  of  the  harbor,  so  that  no  work  has  been  undertaken. 

The  following-named  appropriations  have  been  made  for  this  improve- 
ment: 

Aogn8tl4,  1676 $5,000.00 

JanelS,  ltJ78 - 12,000.00 

Mftrch3, 1879 5,000.00 

Jane  14, 1880 3,000.00 

Total , , 25,000.00 

Expenditures  to  June  30, 1887 22,103.20 

Expenditures  last  fiscal  year 20.64 

Upon  the  request  of  Hon.  S.  L.  Milliken,  M.  C,  representing  a  neces- 
sity for  further  improvement  of  Belfast  Harbor,  the  Ohief  of  Engineers 
directed  that  an  examination  be  made  and  a  report^  with  estimate,  sub* 
mitted. 

The  officer  in  charge  made  a  personal  examination,  supplemented  by 
careful  inquiriids.  A  report  was  submitted,  of  which  the  following  is  a 
copy: 

United  States  Enginezr  Office, 

Portland,  Me,,  February  2, 1888. 

Sir:  In  oompllance  with  instructions  from  the  Chief  of  Engineers  in  indorsement 
of  January  16, 1888.  upon  letter  of  Hon.  S.  L.  Milliken,  I  have  the  honor' to  submit 
the  following  report  regarding  the  necessity  for  further  improvement  in  the  harbor  of 
Belfast,  Me.,  and  an  estimate  of  cost. 

The  harbor  is  situated  on  the  west  shore  of  Penobscot  Bay  and  near  its  northern 
extremity.  I  forward  in  a  separate  package  a  tracing  from  the  map  of  the  harbor  to 
accompany  and  explain  this  report. 

The  harbor  lies  entirely  witlun  the  town  of  Belfast,  though  the  principal  part  of 
the  city  proper  is  on  the  southwest  side.  The  place  has  between  5,000  and  6,000  in- 
habitants and  is  the  natural  shipping  and  receiving  point  for  the  surrounding  country 
within  about  20  miles. 

Some  years  ago  the  harbor  was  improved  by  dredging  to  the  depth  of  12  feet  and 
10  feet  in  front  of  the  principid  wharves.  The  improvement  was  completed  in  1879, 
leaving  a  small  balance  of  funds  still  available. 

Recommendations  have  been  submitted  in  the  annual  reports  for  1886  and  1887  that 
the  available  balance  should  be  used  to  deepen  the  water  on  the  northeast  side,  but 
the  amount  is  too  small  to  accomplish  much  save  when  taken  in  connection  with  ad- 
ditional funds. 

On  Tuesday  of  this  week,  January  31, 1  was  in  Belfast  and  as  far  as  possible  ascer- 
tained the  conditions  which  seemed  to  require  a  greater  depth  of  water. 

Belfiut  is  the  terminal  point  of  a  branch  line  of  the  Maine  Central  Railroad,  and  the 
harbor  is  therefore  used  m  bringing  in  and  carrying  out  coal  and  other  freights  which 
are  distributed  or  delivered  by  rail.  I  am  assured  by  the  railroad  officials  that  the 
depth  of  water  is  sufficient  for  all  purposes  at  present  required  by  them.  So  far  as  I 
can  ascertain,  the  prospect  of  an  ocean  terminus  for  any  extensive  railroad  system  at 
Belfut  is  not  at  all  promising ;  in  fact  I  did  not  find  anybody  at  Belfast  who  even 
mentioned  the  subject ;  upon  inquiry  of  persons  who  are  interested  in  the  railroads  of 
the  State,  they  intimated  that  such  a  result  was  not  probable. 

It  is  my  ludgment,  therefore,  that  this  contingency  may  be  safely  left  to  be  provided 
for  when  the  occasion  arises. 

'  The  channel  in  the  upper  portion  of  the  harbor  is  quite  deep,  giving  more  than  20 
feet  to  a  point  above  Lewis's  Wharf;  at  the  wharf,  however,  the  depth  is  somewhat 
loss. 

Heavily-loaded  sailing  vessels  sometimes  enter  the  harbor  drawing  as  much  as  18 
ieet,  but  the  majority  of  the  vessels  draw  much  less. 

The  channel  which  passes  through  the  middle  of  the  harbor  and  leads  to  the  upper 
wharves  affords  a  clear  depth  of  a  fit  tie  more  than  13  feet  at  mean  low  water,  which  is 
probably  as  great  as  can  be  obtained  close  to  the  wharves. 
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The  slight  delay  of  the  large  Bailing  vessels  which  might  bo  compellod  to  wait  a 
short  time  for  the  tide  wonid  not  in  any  way  affect  the  rates  of  freight  or  insarance. 

The  regular  steamers  between  Boston  and  Bangor  which  touch  at  Belfast  rarely 
draw  more  than  10  feet,  and  their  landing  is  in  a  part  of  the  harbor  improved  previous 
to  1880. 

Another  line  of  steamers  running  to  New  York  has  been  making  its  landings  at 
TiOwis's  Wharf,  and  inquiry  developed  the  fact  that  the  steamers  of  this  line  ha<l  some- 
times been  delayed  by  getting  aground  while  going  to  or  from  the  wharf. 

The  agent  at  Belfast  inf<^med  me  that  the  New  York  steamers  draw  from  10  to  11 
feet  of  water,  the  latter  depth  being  only  when  heavily  loaded. 

As  nearly  as  I  could  ascertain  bv  inquiry  the  steamer  was  aground  where  the  map 
shows  but  10  feet  of  water,  though  the  pilot  doubtless  thought  he  was  in  the  channel. 

The  channel  is  not  marked  by  any  buoys,  and  in  the  absence  of  ranges  or  definite 
marks  to  locate  the  course  it  is  very  difficult  to  take  a  vessel  up  the  harbor  in  the 
deepest  water. 

jBDetd  the  channel  been  twice  as  deep  the  steamer  would  have  gone  aground  just  the 
same,  because  it  was  not  in  the  right  place. 

I  can  not  resist  the  conclusion  that  the  main  channel  in  the  harbor  is  deep  enough 
for  all  present  requirements,  but  it  should  be  buoyed  so  that  vessels  can  find  it. 

It  would  be  an  excellent  plan  to  establish  upon  the  bridge  and  the  high  land  a  short 
distance  above  beacons,  to  form  a  range  in  day-time  marking  the  axis  of  the  channel. 

It  is  possible  that  the  channel  may  have  filled  slightly  since  the  last  survey,  but 
tiie  character  of  the  inflowing  streams  is  such  that  any  perceptible  diminution  of 
depth  in  ten  years  is  hardly  probable. 

It  wonld  be  well  to  take  a  few  soundings  next  summer  to  determine  this  point  with 
certainty. 

There  is  another  feature  of  this  harbor  which  seems  worthy  of  attention. 

Some  of  the  purest  ice  in  the  country  is  harvested  in  the  small  stream  flowing  into 
the  harbor  opposite  to  the  Boston  steamer's  wharf,  and  that  side  of  the  harbor  has 
also  other  commercial  interests. 

The  lar^e  vessels  which  bring  in  coal  and  other  freights  generally  leave  without  a 
return  freight  because  the  water  on  the  northeast  side  is  not  deep  enough  to  permit 
them  to  load  the  ice. 

The  ice,  of  which  a  large  quantity  is  annually  shipped,  must  therefore  be  either 
lightered  or  shipped  in  small  vessels  at  a  higher  rate  of  freight. 

The  incoming  f^reights  are  also  greater  than  they  would  be  if  the  vessels  could  carry 
fi^ight  in  both  directions.  This  is  a  valuable  industry  which  would  be  increased  with 
better  fiicilities. 

The  harbor  room  for  turning  the  steamers,  save  at  extreme  low  waterjand  for  anch- 
orage of  small  vessels  at  all  times,  would  oe  much  improved  by  making  a  depth  of 
8  feet  on  the  northeast  side  of  the  harbor,  as  shown  on  the  map.  This  wonld  also  per- 
mit the  shipment  of  ice  in  large  vessels,  and  wonld  affect  the  rates  of  freight  in  both 
directions.    I  therefore  recommend  that  this  be  done. 

The  statistics  for  this  harbor  have  been  difficult  to  obtain,  and  they  are  very  in- 
complete. As  far  as  received  they  were  embodied  in  my  annual  report  for  year  end- 
ing June  30, 1887. 

The  estimate  for  Improvement  here  recommended  is  as  follows : 

Dredging  52,000  oubio  yards,  situ  measurement,  at  30  cents |15, 600 

Deduct  probable  balance  available 2,750 

Amount  required 12,850 

If  this  amount  be  made  available  in  one  sum  the  work  can  be  completed  in  a  single 
season  at  the  minimum  of  expense,  otherwise  it  is  probable  that  the  estimate  should 
bo  increased. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  JSngineers. 
The  CmKF  of  Enoikbers,  U.  S.  A.  * 

It  is  recommeaded  that  $13;000  be  appropriated  for  the  additional 
improvements  described. 

The  harbor  is  in  the  collection  district  of  Belfast.  The  nearest  port  of  entry  is 
Belfast.  The  nearest  light-houses  are  Dice's  Head,  Castine,  Fort  Point,  Mouth  of 
Penobscot  River,  Gilkey's  Harbor,  and  Penobscot  Bay,  almost  equally  distant. 

Lines  of  steamers  to  New  York  and  Boston  touch  regularly  at  Belfast 
throaghont  the  year,    Boston  steamers  make  two  landings  per  day,  Kew 
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York  steamers  make  two  landings  per  week  thronghout  the  ye^r.  Otber 
smaller  steamers  make  foar  landings  per  day  in  the  summer. 

Money  statement, 

JoJy  1,  1887,  amount  available ^ ,,.    |2,806.80 

July  1,  1688,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 20.64 

Julyl,  Imbalance  available - 2,786.16 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels 1,250 

Foreign  arrivals 5 

Foreign  clearances , 16 

VesselB  built  during  the  year , 1 

Tonnage *...tons-.  643 

EXPORTS. 

Hay tons..  11,000 

Granite  (rough  and  finished) do...  '  14,000 

Ice do...  15,000 

General  merchandise do...  25,000 

Sheep  skins  and  leather do...  400 

Leather  board do...  175 

Manufactured  clothing do...  200 

Shoes cases..  15,000 

Potatoes bushels..  48,000 

Apples bbls..  11,000 

Eggs doz..  800,000 

Bricks 200,000 

Doors,  frames,  sash  and  blinds,  manu£»ctnred  from  lumber .  ^ feet . .  1, 200, 000 

Large  amount  of  horses,  cattle,  sheep,  lambs,  poultry,  and  dressed  meats,  shipped 
by  steam-boats. 

IMPORTS. 

Grain bushels..  370,000 

Flour bbls..  14,500 

FUh do...  12,000 

Fish tons..  700 

Coal do...  14,000 

Iron  do...  5,000 

Kails  and  hardware do...  15,000 

Merchandise do...  170,000 

Machinery do...  2,500 

Iron  water-pipes do...  11,000 

Drain-pipes do...  .300 

Paper  stock  for  leather  boards do...  200 

Hides  and  leather ., do...  600 

Sbeeps-skins,  to  be  tanned do...  300 

Grindstones do...  15 

Phosphates do...  500 

Lime  and  plaster casks..  17,000 

Salt bushels..  20,000 

Lumber feet..  4,000,000 

Lath 1,000,000 

Shingles 1.800,000 

The  foregoing  statistics  have  been  kindly  furnished  by  Mr.  H.  £.  Peirce,  of  Belfast, 
and  ere  giyan  ^  »  close  approscimation  only. 
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The  following  statistics  for  the  Belfast  district  for  the  fiscal  year  end- 
ing June  30, 1888,  were  furnished  by  the  collector  of  customs : 


Shipping. 


4lrival8  ttom  foreign  ports.. 
Qbarances  for  foreQ^n  ports  . 
Vessels  built  in  the  district . 


Amount  of  reyenaeooUeoted ?i'555*S 

Value  of  Importations it'SlX? 

Value  of  exportations 33,605.00 


A  6. 

i  IMPROVEMENT  OP  THE  HARBOR  AT  ROCKLAND,  MAINE. 


'\ 


The  project  for  improving  this  harbor,  adopted  in  1881  and  revised  in 
1882,  consists  in  constructing  a  breakwater  1,900  feet  long  from  Jame- 
fibn's  Point,  and  a  second  breakwater,  detached,  with  a  length  of  2,640 
feet.    See  map  opposite  page  464,  Eeport  of  Chief  of  Engineers,  1881. 

It  has  been  found  necessary  to  raise  the  first  breakwater  to  the  level 
of  mean  high  water,  instead  of  to  5  feet  above  mean  low  water  as  origi- 
nally planned. 

Jane  30, 1887,  the  first  breakwater  had  been  practically  finished  as 
originally  planned. 

A  contract  was  then  outstanding  with  Messrs.  Hamilton  &  Soule  for 
delivering  stone  upon  the  breakwater  to  raise  it  to  the  level  of  high 
water  as  far  as  funds  permitted. 

The  delivery  of  stone  was  continued  until  the  middle  of  December, 
when  the  weatiier  became  so  severe  that  operations  were  suspended. 

The  balance  of  funds  on  hand  being  very  small  the  contract  was  con- 
sidered as  completed. 

The  amount  of  stone  delivered  from  July  1  to  December  15,  was  17,823 
tons. 

The  breakwater  was  raised  to  high- water  level  a  distance  of  271  feet 
from  the  outer  end,  and  was  given  a  width  of  20  feet  on  top. 

The  stone  beacon  was  taken  down  and  re- erected  upon  the  outer  end  ' 
of  the  breakwater. 

The  beacon  is  now  marked  by  a  light  at  night  maintained  under  the 
direction  of  the  Light-House  Board. 

The  result  of  the  increased  height  is  to  prevent  the  sea  firom  breaking 
over  to  a  sufficient  extent  to  cause  a  sea  and  undertow  inside  the  break- 
water. It  is  therefore  proposed  to  continue  the  increase  in  height  as 
far  towards  the  land  as  it  may  be  found  necessary  to  produce  the  result 
required. 

The  entire  estimated  cost  of  the  improvement  as  now  being  carried  on 
was  $650,000. 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  June  14, 1880 $30,000.00 

ActofAugii8t2, 1882 40,000.00 

Actof  July4, 1884 40,000.00 

Act  of  August  5, 1886 22,500.00 

Total 122,500.00 

Total  expended  to  June  30,  1888 120,316.40 
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Fnnds  wbioh  may  be  appropriated  for  the  ensnin^  year  will  be  ex- 
pended  in  giving  the  inoreaseu  section  to  the  breakwater. 

The  appropriation  asked  for  year  ending  Jnne  30,  1890,  is  to  be  ap- 
plied to  continniDg  the  construction  of  the  breakwaters  in  accordance 
with  the  approved  plans. 

It  has  been  nrged  by  parties  interested  in  the  navigation  and  com- 
merce  of  the  place  that  instead  of  separating  the  breakwaters  the  second 
should  be  made  as  an  extension  of  the  first.  Ko  recommendations  are 
however,  at  present  made,  it  being  left  for  future  consideration. 

Bockland  is  a  port  of  considerable  commercial  importance,  and  its 
harbor  forms  an  excellent  refuge,  for  which  it  is  largely  used. 

Local  statistics  indicate  but  a  small  part  of  the  benetits  received. 

The  barbor  of  Bockland  is  a  port  of  delivery  in  the  coUection  district  of  Waldo- 
boron  j^b,  of  which  Waldoborongh  is  the  nearest  port  of  entry.  The  nearest  light-houE» 
is  Owl's  Heady  2  miles  distant. 

Money  statement 

July  1, 1887,  amoant  available $16,868.24 

Jaly  1,  18^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 14,684.84 

July  1, 1888,  balance  available 2,183.40 

Amonntappropriatedby  act  of  August  11, 1888 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 32, 183. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 497, 500. 00 
Amount  that  can  be  profitably  exi>ended  in  fiscal  year  endiuff  June  30, 1890    75, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSRCIAL  STATISTICS. 


The  following  commercial  statistics  for  the  district  of  Waldoborongh  for  the  fiscal 
year  ending  June  30,  1888,  are  furnished  by  the  collector : 


Shipping.  Kmber.  T«Baag«b 


AirivBls  from  foreigB  p«rU • • 663  49,040 

ClearauMs for  foreQpi  ports 601  69,677 

Kg  record  is  kept  of  arrivals  and  departures  coastwise. 

YetselsbaUt  in  the  district 6  S,48» 

Arrivals  and  departures  of  steamers  at  port  of  BooUand,  upwards  of  fifty  weekly.  • 

Berenoe ooUeoted  (daties) $1,227.66 

Importations  mainly  Canadian  and  non-JntiaUe. 

Yalaeofhuportbtions 70^88T.6O 

Talneofezportations •• 661.60 


A7- 

IMPBOYEMENT  OF  THE  HABBOB  AT  POBTLAND,  MAINE. 

The  project  adopted  in  1886  for  this  improvement  consists  in  dredginir 
a  channel  600  feet  wide  and  29  feet  deep  at  mean  low  water  from  deep 
water  of  the  onter  channel  to  the  front  where  the  largest  steamers  re- 
ceive and  discharge  their  cargoes.  The  plan  is  indicated  upon  a  mapi 
opposite  page  460,  Beport  of  Chief  of  Engineers  for  1887.  ^ 

ENO  88—25 
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The  estimated  cost  of  dredging  thQ  channel  above-described  was 
$135,000. 

In  a  harbor  like  that  of  Portland  small  points  occasionally  require 
attention  which  have  not  been  definitely  outlined  in  reports  previously 
sabmitted  to  Congress.  A  letter  has  been  recently  received  from  the 
agent  of  the  International  Steam-ship  Company  asking  that  a  small 
shoal  near  the  steamers'  landing  may  be  removed.  An  examination  of 
the  place  will  be  made  as  soon  as  practicable,  and  such  recommendation 
will  be  made  as  the  case  may  seem  to  require. 

For  the  project  indicated  there  has  been  appropriated  the  following 
amount: 
By  act  of  Augusts,  1886 $30,000 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  under  a 
contract  with  the  National  Dredging  Company,  of  Wilmington,  Del. 

Work  under  the  contract  was  completed  December  28,  1887.  Much 
of  the  material  had  been  harder  than  was  anticipated,  and  a  large  part 
of  it  was  of  such  a  kind  that  the  most  tedious  part  of  the  work  was  to 
dump  the  material  from  scows  after  it  had  been  dredged.  Notwith- 
standing the  difficulty  the  contractor  pushed  the  work  forward  vigor- 
ously and  to  the  entire  satisfaotion  of  this  office. 

The  amount  of  material  removed  under  the  contract  was  198,872  cubic 
yards,  measured  in  situ. 

The  entire  expenditure  during  the  fiscal  year  has  been  $27,951.75. 

The  total  expenditure  upon  the  project  has  been  $29,992.34. 

As  a  result,  the  portion  of  the  new  channel  lying  along  the  front  of  the 
wharves  an  average  length  of  about  1,600  feet  and  width  of  400  feet  has 
been  deepened  from  21  feet  to  29  feet  depth  at  mean  low  water  in  ad- 
dition to  the  slopes  on  the  outer  edges  of  the  cuts. 

The  improvements  thus  far  are  only  partial,  as  the  new  channel  does 
not  yet  extend  outside,  but  it  permits  the  movement  of  the  largest  ves- 
sels about  the  wharves  at  all  stages. 

The  prices  obtained  were  exceptionally  low.  It  is  not  prudent  to 
estimate  the  cost  of  completing  the  improvement  otherwise  than  by 
deducting  the  amount  appropriated  from  the  amount  of  original  esti- 
mate. 

This  leaves  the  balance  estimated  to  complete  the  deep  channel 
$105,000. 

It  would  result  in  great  advantage  to  the  work  if  this  amount  could 
be  made  available  in  a  single  sum. 

Portland  is  the  most  important  port  east  of  Boston  both  in  a  com- 
mercial and  military  point  of  view. 

The  harbor  is  defended  by  Forts  Preble,  (Gorges,  Soammel,  and  a  battery  at  Port- 
land Head. 

Tliere  is  a  liffht-house  on  the  breakwater,  and  a  second  at  Portland  Head,  3  miles 
distant  from  the  city. 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmonth,  Maine,  of  which 
Portland  is  the  port  of  entry. 

Money  statement. 

July  1,  1887,  amount  available $27,959.41 

July  1,  188d,  amount  expended  during  libcal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 27,951.75 

July  1,  1888,  balance  available 7.66 

Amouut  appropriated  by  act  of  August  11,  1888 40,000.00 

Amonut  available  for  fiscal  year  ending  Jnne  30,  1889 40,007.66 
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{AmoQirt  (estimated)  reaaired  for  completion  of  existing  project, $65, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  Jane  30, 1890    65, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Arrivals  of  sailing  vessels 2,885  |  Linesofsteamers,  foreign  and  coast- 
Arrivals  of  steamers 736  I      wise 11 

IMPORTS. 

By    transatlantic    steamers                       I  Value  of  other  imports  by 
(85,000ton8) $6,905,716  |      water |1,751,318 

PRINCIPAL  ARTICLES  IMPORTED  IN  SAILING  VESSELS. 

Molasses,  24,425  hogsheads..        $739,875  t  Coal,  400,000  tons* 

Sugar,  29,090,000  pounds....      1,360,000  | 


LANDED  ON  THE  WHARVES  OF  BACK  COVE. 


Coal tons..  3,000 

Pipe-claf do...  8,000 

Fire-brick do...  1,000 


Building  brick tons..  1,000 

Granite do.^.  8,000 

Castings do...  1,300 


EXPORTS. 


Talae  of  exports  by  sea $4, 503, 061 

B V  ocean  steamers tons . .  100. 000 

Wheat bushels.-      1,272,910 


Oats  .'. bushels..  49,750 

Poas do....  5^,290 


The  following  statistics  for  the  fiscal  year  ending  June  30,  1888,  are  furnished  by 
the  collector  ofoustoms : 

Shipping. 


▲rriTAls  flnom  foretsn  porta 

CleftnaiMe  for  foreign  porta 

VeaaeU  built  within  the  diatriot . 


AjDonnt  of  roTenoe  collected $509,832 

Valae  of  importationa 2,202,876 

YalneofezportAtiona.. 8,152,441 


A  8. 
IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  project  for  this  improvement,  adopted  in  1886,  consists  in  deepen- 
ing and  straightening  the  channel  so  that  it  shall  have  a  depth  of  not 
less  than  12  feet  at  mean  low  water  and  a  width  of  300  feet,  following 
the  harbor  commissioner's  line. 

A  map  is  submitted,  to  accompany  this  report,  showing  the  location 
as  finally  adopted  and  the  progress  made  to  June  30, 1887. 

The  original  estimated  expense  of  the  improvement  was  $181,000. 
A  trifling  modification  in  the  original  location  has  slightly  reduced  the 
amonnt  of  material  to  be  removed,  so  that  the  revised  estimate  is 
♦180,000. 

By  act  of  August  5,  1886,  there  was  appropriated  for  the  work  the 
sum  of  $26,250. 

At  the  beginning  of  the  last  fiscal  year  the  necessary  surveys  and 
maps  and  other  preliminary  work  had  been  completed  and  a  contract 
had  been  made  for  dredging  as  far  as  the  available  funds  will  permit 
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The  last  annaal  report  explained  the  reasons  for  delay  in  entering  npoa 
the  contract. 

Dredging  was  commenced  Angast  29, 1887,  and  continued  nntil  De- 
cember 14,  when  work  was  suspended  for  the  winter. 

On  the  application  of  the  contractor  the  time  of  completion  of  the 
contract  has  been  extended,  first  to  June  30, 1888,  and  subsequently  to 
September  30, 1888. 

The  entire  amount  of  material  taken  from  areas  which  have  beenr 
dredged  to  grade  has  been  49,602  cubic  yards,  situ  measurement. 

In  addition  to  this,  a  considerable  portion  of  adjacent  cut  has  been^ 
removed,  but  is  not  included  in  reports  nor  payments,  as  the  contract 
requires  completion  to  grade  before  payments  can  be  made. 

As  a  result  a  part  of  the  channel,  over  2,000  feet  long  and  72  feet  wide^ 
has  been  dredged  to  give  a  least  depth  of  12  feet  at  mean  low  water,, 
and  an  additional  distance  of  930  feet  has  been  dredged  to  the  same 
depth,  with  a  width  of  24  feet. 

The  funds  now  available  of  the  first  appropriation  are  expected  to* 
cover  expense  of  completing  the  first  three  cuts  from  the  point  of  stait- 
ing  to  the  end  of  the  channel,  as  shown  upon  the  map. 

The  amount  expended  in  the  nscal  year  is  $9,281.02. 

Total  expended  to  June  30, 1888,  $10,728.39. 

The  progress  made  by  the  contractor  thus  far  has  not  been  satisfac* 
tory,  though  there  have  been  many  causes  of  delay,  which  the  contractor 
could  not  foresee  nor  prevent.  His  requests  for  extension  of  time  have 
therefore  been  approved  in  this  office,  and  the  extension  has  been  author* 
ized  by  the  Ohief  of  Engineers. 

The  completion  of  the  channel  is  expected  to  add  to  the  convenience 
of  receiving  and  shipping  large  amounts  of  coal,  lumber,  potter's  day,, 
and  miscellaneous  articles,  and  it  will  cause  greatly  reduced  freights, 
especially  in  the  interest  of  suburban  villages,  towards  which  tibe  growth' 
of  the  city  is  tending. 

With  the  appropriations  which  may  be  made  available  for  the  pur- 
pose, it  IS  proposed  to  continue  the  improvement  by  completing  the  first 
cuts  the  entire  length,  and  then  to  widen  the  channel  by  successive  cuts- 
until  the  entire  width  is  obtained. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same  collection 
district,  and  is  defended  by  the  same  forts,  and  is  near  the  same  light-hooses  as  aro' 
given  for  Portland  Harbor. 

The  commercial  statistics  can  not  at  present  be  separated  from  those 
of  the  principal  harbor,  with  which  they  are  therefore  included. 

Money  statement 

Jnly  1, 1887,  amount  avaUable ^,802.6^ 

July  1^  1888,  amoant  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  Jnly  1,  1887 $6,880.35 

Jnly  I,  1888,  outstanding  liabilities 2,400.67 

July  1,  1888,  amount  covered  by  existing  contracts 14,950.00 

24,231,0^ 

Jnly  1, 1888,  balance  available 671.61 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00' 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 571. 61 

(Amount  (estimated)  req nired  for  completion  of  existing  project 128, 750. 00- 
Amount  that  can  be  probtably  expended  in  fiscal  vear  ending  J  nne  30, 1890    50, 000.  OO* 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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A  9* 
BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 

The  present  project  for  this  improvement  consists  In  repairing:  and 
completing  the  old  breakwater  so  that  it  shall  have  a  height  of  15  feet 
above  low  water  and  a  width  of  12  feet  on  top.  It  has  been  recom- 
mended that  after  completing  the  work  thas  far  the  breakwater  be  ex- 
tended to  Sharp's  Ledge. 

The  following  appropriations  have  been  made  for  the  work : 

ByaotofJnly  6,1884 |15,000.00 

By  act  otAngoflt  6, 1886 12,500.00 

Total 27,500.00 

Total  expenditure  to  June  30, 1887 20,024.04 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  nnder  a  con- 
tract with  Gtoorge  Willett  Andrews,  of  Biddeford,  Me.,  for  placing  stone 
opon  the  breakwater  and  rectifying  the  beacon. 

Work  nnder  the  contract  was  completed  October  6,  1887.  The* 
amount  of  stone  delivered  in  the  fiscal  year  was  6,484  tons,  and  the 
'entire  amount  nnder  the  contract  was  10,964  tons. 

The  beacon  has  been  placed  in  an  erect  position,  and  has  been  se- 
•cnred  by  heavy  stone  placed  at  the  end  of  the  breakwater. 

A  length  of  1,310  feet  of  the  breakwater  has  been  completed  from 
the  outer  end,  and  an  additional  distance  of  292  feet  has  been  made 
Jiearly  ready  to  receive  the  capping  stones. 

In  the  first  year  after  commencing  the  work  the  amonnt  of  stone  re- 
quired to  complete  a  given  length  was  largely  in  excess  of  the  estimate, 
owing  to  displacement  and  sinking  in  the  sand.  It  was  therefore 
thought  necessary  to  increase  the'estiraate  submitted  in  reports  for  1886 
and  1887.  The  stone  delivered  nnder  the  last  contract  has,  however, 
gone  further  than  was  expected,  so  that  the  average  for  the  whole  work 
done  is  about  the  same  as  the  original  estimate. 

The  estimated  amount  required  to  complete  the  old  breakwater  is 
therefore  the  original  estimate  reduced  by  the  amount  appropriated. 
Balance  required  June  30, 1888,  $42,500. 

Any  funds  which  may  be  made  available  for  the  ensuing  year  will  be 
applied  to  the  completion  of  the  breakwater. 

It  is  recommended  that  the  amount  necessary  to  complete  the  old 
breakwater  be  appropriated  for  fiscal  year  ending  June  30, 1890. 

The  Saco  Biver  Breakwater  is  a  part  of  the  work  for  improving  Saco 
Biver,  Maine;  but  its  completion  will  not  benefit  the  bar  at  month  of 
the  river  to  any  appreciable  extent  until  other  work  for  improving  the 
river  can  be  constructed  on  the  opposite  side  of  the  channel,  as  recom- 
mended in  the  last  annual  report  for  Saco  Biver. 

The  breakwater  is  in  the  collection  district  of  Saco.  The  nearest  port  of  entry  is 
Saco.    The  nearest  light-house  is  Wood  Island  light-station. 

Commercial  statistics  are  included  with  those  for  Saco  Biver. 

Money  statement 

Jnly  1, 1887,  amonnt  available $7,475.96 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18ri7 7,474.48 

July  1, 1888,  balance  available 1.48 

Amountappropriatedbyact  of  August  11, 1888 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1^ 12, 501. 48 

(Amount  (estimated)  reauired  for  completion  of  existing  project . ...     30, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  an<l 
harbor  acts  of  1806  m^  1867. 
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A  10. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  project  for  improving  the  Saco  River  was  adopted  in  1886,  it& 
object  being  to  obtain  a  depth  of  6  feet  at  mean  low  water  to  the  citiea 
of  Saco  and  Biddeford. 

The  points  requiring  improvement  to  obtain  the  resalts  indicated  were 
the  following: 

The  bar  at  the  month  of  the  river. 

Ledge  and  shoals  at  Little  Islands  (the  latter  requiring  one  or  more 
submerged  jetties). 

Shoal  from  Pier  2  to  wharves. 

Closing  channel  between  Cow  Island  and  mainland. 

See  Eeport  of  Chief  of  Engineers,  1884,  page  484,  and  1886,  page  555w 

At  the  beginning  of  the  fiscal  year  contracts  had  been  made  with 
Thomas  Symonds,  of  Leominster,  Mass.,  for  removing  the  ledge  at  Little 
Islands,  and  with  Bobert  Hamilton,  of  Chebeague,  Me.,  to  dredge  the 
shoals  near  the  same  place. 

The  removal  of  the  ledge  was  commenced  in  September,  1887,  and  was 
completed  November  18.    Two  hundred  and  fourteen  cubic  yards  of  rock 
were  removed  from  the  ledge,  so  that  the  channel  between  the  islands* 
has  been  given  a  width  of  110  feet,  with  a  depth  of  6  feet  at  mean  low 
water. 

The  dredging  of  the  adjacent  shoals  was  commenced  August  29^  and 
was  completed  October  31.  The  amount  of  material  removed  from  the 
channel  by  dredging  was  19,407^^  cubic  yards,  measured  in  scow. 

As  a  result  there  is  a  good  channel  of  6  feet  depth  at  low  water, 
though  somewhat  crooked,  past  Little  Islands,  the  width— save  at  the 
point  between  the  islands,  where  it  is  narrow — being  200  feet  Qr  more. 

A  further  work,  consisting  of  a  stone  jetty  and  training- wall,  will  be 
required  to  concentrate  and  direct  the  flow  so  that  the  channel  may  be 
maintained  by  the  scour  of  the  current. 

Upon  the  representation  of  parties  in  Saco  and  Biddeford  that  dredg- 
ing near  the  coal  wharves  was  greatly  needed,  authority  was  received 
irom  the  Chief  of  Engineers  to  expend  a  balance  of  $4,000  for  that  pur- 
pose. 

The  work  was  commenced  I^ovember  1  and  was  completed  December 
5  by  Mr.  Eobert  Hamilton,  who  had  dredged  the  shoal  at  Little  Islands. 
As  the  time  did  not  permit  of  making  a  formal  contract  after  public 
advertisement,  and  it  was  not  probable  that  any  advantage  would  be 
obtained  even  had  there  been  time,  Mr.  Hamilton  was  employed  to  de 
the  work  at  the  same  price  as  on  the  other  work  for  which  he  had  been 
the  lowest  bidder. 

The  amount  of  material  removed  under  this  agreement  was  16,987 
cubic  yards,  and  it  resulted  in  giving  a  clear  channel  along  the  front 
of  the  wharves  to  the  full  depth  of  6  feet  at  mean  low  water.  The 
average  width  dredged  was  100  feet,  and  the  average  length  750  feet. 
This  gave  a  great  temporary  relief  to  the  shipping  interests  of  the  place, 
which  would  otherwise  have  been  greatly  embarrassed  in  receiving  coal 
and  other  articles  before  the  closing  of  the  river  by  ice. 

Observations  have  been  made  to  obtain  the  direction  and  velocity  of 
the  current  in  the  ordinary  tides  near  Little  Islands^  and  these  have 
been  extended  to  the  time  of  freshets  over  the  principal  places  where 
improvements  are  required  except  over  the  bar  at  the  mouth. 

The  changes  which  occur  in  the  channel  are  almost  exdosively  due 
to  the  scouring  action  and  the  deposition  of  drift  at  times  of  freshets» 
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The  only  appropriation  thus  far  made  for  this  improvement  w&s  by 
act  of  August  5, 1886,  $12,500. 

Amount  expended  to  June  30, 1888,  $12,436.32. 

The  work  considered  necessary  to  give  the  required  depth  was  origi- 
nally planned  to  consist  largely  of  d^ging. 

It  is  believed,  however,  that  a  channel  dmlged  in  the  broader  places 
of  the  sandy  bottom  will  not  remain  for  any  great  length  of  time  unless 
the  current  be  restricted  to  a  width  which  is  found  sufficient  to  maintain 
a  good  depth  in  the  narrower  parts  of  the  river.  It  is  also  considered 
desirable  to  construct  the  works  for  contracting  the  space  in  which  the 
current  flows  before  doing  any  dredging,  as  it  is  probable  that  by  this 
means  the  scour  will  reduce  the  amount  of  material  to  be  otherwisei 
removed. 

The  general  features  of  a  project  for  this  purpose  were  indicated  in 
last  Annual  Beport  (pages  457  and  458,  Report  of  Chief  of  Engineers, 
1887),  and  a  map  and  plans  of  the  work  were  quite  f  uUy  shown.  It  is- 
probable  that  certain  details  of  the  plan  may  require  modification,  but 
the  principle  employed  is  considered  so  essential  to  the  maintenance  of 
a  good  channel  that  the  project  is  recommended^  and  the  estimate  ia 
here  repeated : 

JettyatmoatliofriyeT,  65,000  tons  stone,  at|l |65,00O 

Improvementi  at  Little  Islands 15,000 

For  pier- head,  coal-wharf  channel 10,000 

fieyetment  to  coal- wharf  channel 4,500 

For  wing  dams.  20,000  tons  stone,  at  $1 20,000 

Bevetmentofsnoal,  2,500  tons,  at|l 2,500* 

Dredging  channel.... 10,000 

Contingencies  of  engineering,  etc 13,000 

Total 140,000- 

The  bar  at  the  mouth  of  the  river  is  the  most  serious  obstacle  to  the 
navigation. 

The  depth  over  the  bar  frequently  changes,  but  it  is  much  of  the  time 
as  small  as  the  depth  over  the  shoals  above. 

Vessels  which  arrive  off  the  bar  at  low  stages  of  water  must  wait 
outside  in  all  kinds  of  weather,  until  high  water,  and  even  then  large 
vessels  are  likely  to  have  difficulty  in.  passing. 

The  breakwater,  for  which  a  separate  appropriation  is  made,  and 
which  is  therefore  made  the  subject  of  a  separate  report,  is  filling  its 
office  fairly  well,  but  it  merely  prevents,  to  a  greater  or  less  degree,, 
the  drifting  of  sand  across  the  mouth  of  the  river,  and  can  not  confine 
the  current  so  as  to  maintain  a  channel  of  good  depth. 

It  is  therefore  recommended  as  of  prime  importance  that  works  for 
producing  and  maintaining  a  good  channel  over  the  bar  should  be  un- 
dertaken as  soon  as  the  funds  therefor  may  permit. 

The  estimate  for  completion  of  present  project  does  not  include  the 
removal  of  the  bar  at  the  mouth  of  the  river. 

Saco  River  is  in  the  collection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of  entry.. 
Nearest  light- house,  Wood  Island. 

Money  statement. 

July  1,  1887,  amount  available $11,935.24 

July  1,  188!^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 11,871.56 

July  1,  1888,  balance  available 63.68 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 10, 063. 68 
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{Amonnt  (estimated)  required  for  completion  of  existinff  project |40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiaoalyeareBdiiiff  Jane  30, 1890    85,000. 00 
Submitted  in  compliance  with  requirements  of  sections  8  of  zirer  and 
harbor  acts  of  1866  and  1867. 

STATISnOS. 

The  following  commercial  statistics  fbr  the  fiscal  year  ending  June  SO,  1888,  mm 
/nmished  by  the  collector  of  customs: 

Numberof  clearances  for  foreign  ports •••••••• 4 

Tonnage 606 


A  zz. 

IMPBOYEMENT  OF  KENKEBUNK  BIVEB,  MAINE. 

No  appropriation  has  been  made  for  this  work  since  188L 

Improvements  at  the  month  of  the  river  were  began  in  1798  by  the 
State  of  Massachusetts  with  the  approval  of  Congress. 

The  work  snbseqnently  boiit  has  consisted  of  crib-work^  forming  a 
jetty  and  protection  near  the  month  of  the  river,  a  wooden  pier  or  wharf 
aboat  1,000  feet  above  the  month,  and  two  granite  piers  or  jetties  across 
tbe  bar  at  the  month  of  the  river.  The  channel  has  also  been  dredged, 
and  two  small  ledges  of  rock  have  been  removed  to  give  a  depth  of  4 
feet  at  mean  low  water. 

The  appropriations  for  the  work  have  been — 

By  act  of  March  2, 1829 1 $5,000 

By  act  of  March  2,1831 1,176 

Byactof  July  3,1832 :...  1,700 

By  act  of  June  28,  1834 10,300 

Byactof  July  2,  1836 7,500 

By  act  of  March  3,  1837 3,000 

Byactof  July  7,1838 8,000 

By  act  of  August  30, 1852 7,500 

Byactof  July  11,  1870 5,000 

By  act  of  March  3, 1871 6,000 

By  act  of  August  14,  1876 6,000 

Byactof  March  3,1879 2,000 

Byactof  June  14, 1880 2,000 

By  act  of  March  3, 1881 2,000 

Total 65,175 

On  the  30th  of  Jnne,  1887,  there  remained  on  hand  a  balance  of  $336.34. 

The  improvements  have  maintained  a  good  channel  over  the  bar  and 
to  the  bridge  and  wharves,  abont  If  miles  above. 

In  the  month  of  Jnne,  1888,  the  top  of  the  wooden  pier  was  repaired 
and  re-covered  with  gravel. 

Ko  other  work  has  been  done,  and  no  work  is  proposed  for  the  ensu- 
ing year,  save  such  minor  repairs  as  may  be  paid  for  by  the  small  re- 
maining balance. 

The  riyer  is  in  the  collection  district  of  Eennebunk ;  nearest  port  of  entry  is  Eenne- 
bunk ;  nearest  light-house  is  on  Goat  Idand,  near  Cape  Porpoise. 

Money  statemewt. 

July  1, 1887,  amount  available $336.34 

July  1,  1888,  amount  expended  during  fiaciJ  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 236.92 

Julyl,  1888.  balance  available 99.42 
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COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  fiscal  year  ending  June  30, 1888,  were 
fdmished  by  the  collector  of  castoms : 

Arriyals  and  departures  coastwise 75 

Vessels  ballt  in  the  district 3 

Tonnage 76 


A  12. 

IMPROVEMENT  OF  THE  HABBOB  AT  YOBK,  MAINE. 

The  project  for  this  work  consists  in  widening  the  channel  in  three 
places  to  obtain  a  depth  of  10  feet  at  mean  low  water,  with  room  for  the 
movement  of  vessels. 

There  has  been  appropriated  for  this  improvement  the  following 
amount: 

ByaotofAngnstS,  1886 $15,000.00 

Total  expenditures  to  June  30, 1888 12,9:^.  11 

At  the  end  of  the  fiscal  year  work  was  progressing  nnder  a  contract 
for  removing  gravel  and  rock  from  the  point  at  Stage  Keck,  and  from 
the  second  point  above,  at  prices  of  65  cents  and  ^  cents  per  cubic 
yard,  respectively. 

Work  was  continued  nntil  August  26,  when  there  had  been  removed 
4,059  cubic  yards  in  situ  firom  the  upper  shoal,  and  15,283  cubic  yards 
•from  Stage  Keck  Point. 

At  the  latter  place  numerous  borings  had  previously  been  made  to  as- 
certain the  kind  of  material  to  be  removed.  Nothing  worse  than  coarse 
Tocks  and  gravel  had  been  discovered. 

In  dredging  it  was  discovered  that  a  considerable  point  of  ledge  pro- 
jected into  the  part  to  be  removed  at  the  point  of  Stage  Neck.  This  is 
the  important  part  of  the  entire  improvement,  and  it  was  therefore 
thought  best  to  suspend  further  operations  until  the  ledge  can  be  re- 
move. 

A  careful  survey  of  the  ledge,  which  had  been  exposed  by  dredging, 
was  made  in  November,  1887,  and  the  quantities  to  be  removed  were 
.ascertained. 

The  project  can  not  be  completed  and  no  benefit  can  obtain  from  the 
ehannel  from  the  work  already  done  at  that  place  until  the  ledge  is  re- 
moved. This  makes  it  necessary  to  revise  the  original  estimate  for  the 
entire  work  as  follows : 

^3  cnbic  yards  of  ledge,  at  $15 $13,545.0 

21.167  cubic  yards  of  gravel  and  rock,  at  65  cents 13,758.55 

36.168  cubic  yards  of  sand  and  grayel,at  35  cents 12,658.80 

^Contingencies  of  engineering,  etc 4,037.65 

Total  for  depth  of  10  feet 44,000.00 

In  this  narrow  part  of  the  channel  the  tidal  current  is  exceedingly 
-.strong,  and  but  for  the  rock  it  would  no  doubt  scour  the  place  to  a 
greater  width  and  depth. 

The  proportion  of  vessels  carrying  coal,  ice,  and  other  freights  which 
draw  more  than  10  feet  is  very  large,  and  a  jagged  bottom  at  that  depth 
.is  very  dangerous.  If  the  rock  is  to  be  removed  at  all,  I  am  of  the 
opinion  that  a  depth  of  12  feet  at  mean  low  water  is  the  minimum  which 
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is  advisable.    This  will  increase  the  quantity  of  ledge  to  be  removed  to 
1,700  cubic  yards,  and  will  add  $13,500  to  the  estimated  expense. 

As  the  original  project  only  contemplated  a  depth  of  10  feet  the  esti- 
mate for  completion  of  project  is  for  10  feet  only. 

York  Harbor  is  in  the  collection  district  of  York,  Me.,  of  which  York  is  the  port 
of  entry.    The  nearest  ligtit-hoase  is  at  Cape  Neddick. 

Money  statement 

July  1,  1887,  amount  available $14,319.35- 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 12,247.46 

July  1,  1888,  balance  available 2,071.89 

Amount  appropriated  by  act  of  August  11,  18&8 10, 000. 00' 

Amount  available  for  fiscal  year  ending  J  nne  30,  1889 12, 071. 89 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  be  prontably  expended  i  n  fiscal  vear  ending  June  30, 1890  19, 000.  OO 
Submitted  in  oompliaDoe  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


A  13. 
IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  project  for  improving  this  harbor  comprises  the  following : 

(1)  Constructing  a  breakwater  across  the  side  channel  between  Great 
Island  and  Ooat  Island.  This  was  completed  in  1880,  bnt  has  sinice 
been  re-inforced  by  receiving  the  stone  excavated  from  Gkingway  Bock- 

(2)  Removing  Gangway  Bock  to  a  depth  of  20  feet  at  mean  low  water. 
The  depth  was  restricted  to  20  feet^  owing  to  the  expense  attending  a 
greater  depth. 

(3)  Bemoving  to  10  feet  depth  at  mean  low  water  the  ledge  on  the 
point  at  Badger's  Island. 

The  original  estimate  of  cost  submitted  in  1879  was  $150,000. 
The  following  appropriations  have  been  made  for  the  work,  viz : 

By  act  of  March  3,  1879 110,000.00- 

By  act  of  June  14,  1880 25,000.00 

By  actof  March  3,  1881 80,000.00 

Byactof  Aufcu8t2, 1882 17,000.00 

By  act  of  July  5, 1884 20,000.00 

By  ace  of  Augusts,  1886 16,000.00 

Total 107,000.00 

Total  expended  to  June  30,  1888 106,604.94 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  aeon- 
tract  with  Mr.  George  W.  Townsend,of  Boston,  Mass.,  for  completing 
the  removal  of  Gangway  Bock. 

The  time  for  completing  the  contract  was  November  30,  1887,  but  . 
work  was  somewhat  delayed  by  unavoidable  causes,  so  that  an  exten- 
sion to  June  30,  1888,  was  asked  by  the  contractor  and  was  authorized 
by  the  Chief  of  Engineers. 

The  work  was,  however,  pushed  forward  with  all  possible  rapidity, 
even  into  the  extreme  cold  of  winter,  and  was  finished  January  11, 1888^ 

The  amount  of  ledge  removed  was  632  cubic  yards,  all  of  which  has^ 
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been  deposited  upon  the  breakwater  between  Great  Island  and  Gk)at 
Island,  to  give  it  additional  thickness  and  stability. 

This  completes  the  removal  of  Gangway  Bock,  and  completes  all  the 
improvements  originally  projected,  except  a  portion  of  the  ledge  pro- 
jecting from  the  point  of  Badger's  Island. 

The  amount  of  ledge  remaining  to  be  removed  is  590  cubic  yards* 
The  average  of  four  bids  for  removing  the  first  part  of  this  ledge  was 
$34.59}  per  yai%l ;  but  prices  are  now  somewhat  lower,  and  the  estimate 
may  safely  be  made  as  follows : 

690  cubic  yards  ledge,  at  $30 $17,700 

CoDtingeDoiee  of  engineering  and  superintendence 3, 300 

30,000 

The  rock  is  very  hard  and  is  exposed  to  very  rapid  tidal  currents, 
both  flood  and  ebb,  and  is  upon  the  slope  of  the  point,  so  that  its  re- 
moval is  expensive.  The  cross- section  through  which  the  current  flow» 
will  be  so  little  ipcreased  by  the  removal,  being  but  a  little  more  than 
1  per  cent.,  that  it  is  not  probable  that  any  perceptible  effect  to  the 
tidal  currents  will  result  On  the  other  hand,  the  proposed  depth  of  10 
feet  over  the  point  is  less  than  the  draught  of  a  large  proportion  of  the 
vessels  which  pass.  The  currents  are  peculiar  in  their  action  at  this 
place,  and  at  low  water  they  run  nearly  as  rapidly  as  at  any  other 
stage.  Vessels  will  be  more  likely  to  be  driven  near  or  over  the  point 
after  the  ledge  is  removed  than  before,  so  that  the  liability  of  injury 
by  striking  the  ledge  is  increased  rather  than  diminished  by  the  re» 
moval. 

It  Is  therefore  recommended  that  no  further  work  be  done  unless  it 
be  considered  desirable  to  remove  the  rock  to  a  depth  of  not  less  than  18^ 
feet. 

The  expense  of  removing  the  point  ledge  to  18  feet  depth  to  the  same 
line  which  limits  the  former  project  is  as  follows,  the  price  per  yard  be- 
ing estimated  lower  than  for  the  10-feet  depth  because  it  can  be  done 
cheaper : 

3,442  cubic  ^ards  submerged  ledge,  at  $25 $86,050* 

Contingencies,  10  per  cent 8,605 

Total 1 94,655 

For  such  an  expenditure  the  area  of  the  cross-section  of  the  river  at 
low  water  would  be  increased  but  a  trifle  over  4  per  cent,  on  the  side 
where  the  currents  are  least  rapid. 

The  point  is  in  a  bend  of  the  river,  and  the  most  rapid  currents  are 
on  the  opposite  side.  It  is  hardly  possible  that  these  strong  currents 
can  be  radically  affected  by  the  removal  of  the  ledge  even  to  18  feet,  as 
indicated,  so  that,  although  I  consider  it  decid^ly  better  than  the 
smaller  depth,  I  do  not  recommend  any  further  work  at  present,  be» 
cause  the  benefits  are  not  commensurate  with  the  expense. 

Money  statement 

July  1,  1887,  amount  available $12,269.64 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 ll,874.5& 

July  1,  1888,  balance  available ^. 395.06 

Amount  appropriated  by  act  of  August  11,  1888 15,000. 00* 

Amount  available  for  fiscal  year  ending  June  30, 1889 15, 395. 06- 
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r  Amonnt  (estimated)  required  for  oompletion  of  ezutioff  project $5, 000. 00 

J  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  5, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1»66  and  1867. 


COMMERCIAL  6TATIBTIC8. 

Number  of  arriyals  of  sailing  yessels *. 805 

Number  of  arrivals  of  steamers 42 


IMPORTS. 


<Joal tons..  237,000 

Kailroad-tles 141,049 

Cement barrels..  36,000 

Salt boxes..  10,000 

Salt hogsheads..  1,000 

Iron tons..  7&0 

Potatoes bnshels..  3,722 

Ovsters do 1,875 

Wood cords..  150 


Lumber feet..  62,902,000 

Laths 70.000 

Lime barrels..  34,000 

Plaster do....  5,000 

Molding-sand tons..  1,300 

Ashes do..'..  100 

Phosphates do....  800 

Stone do 500 

Concrete do 100 


MisoellaneouB  merchandise .». tons..  1,650 

EXPORTS. 

Brick 15,000,000 

Number  of  steam-boat  lines 4 

Number  of  tug-boat  lines 4 

J^nmber  of  irregular  tow-boats  arriving  for  tows ....••  60 

Number  of  vessels  owned 63 

Tonnage 10,198.87 

The  above  statistics  have  been  courteously  furnished  by  Col.  William  H.  Siw, 
president  of  the  Portsmouth  Board  otf  Trade. 


A  14. 
IMPROVEMENT  OF  THE  COCHECO  KIVEE.  NEW  HAMPSHIRE. 

A  full  descriptioii  of  this  river,  and  its  counectioD  witk  the  Piscata- 
qna,  was  submitted  in  the  last  Annual  Beport.  The  present  project  for 
improving  the  Oocheco  Biver  contemplates  cutting  a  chauHcl  through 
the  ledge  and  other  material  a  short  distance  below  the  city  of  Dover, 
K.  n.,  so  as  to  give  a  width  of  50  feet,  and  depth  of  5  feet  at  low  water. 
For  the  same  purpose  bowlders  are  to  be  removed  Arom  the  channel 
below  the  narrows.  The  original  estimate  for  cost  of  this  improvement 
was  $47,000. 

The  following  appropriations  have  been  made  for  this  work,  viz : 

By  act  of  Julys,  1884 |28,000.00 

By  act  of  Augusts,  1886 10,000.00 

Total .38,000.00 

Total  expended  to  June  30, 1888 37.682.11 

At  the  date  of  the  last  Annual  Beport  a  contract  was  outstanding  with 
Mr.  Thomas  Symonds,  of  Leominster,  Mass.,  for  removing  ledge  and 
bowlders  from  the  channel. 

Work  under  the  contract  was  completed  September  30, 1887 ;  738 
€ubic  yards  of  solid  ledge  and  350  cubic  yards  of  bowlders  were  re- 
moved under  the  terms  of  the  contract. 
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The  ledge  was  the  worst  portion  of  the  obstruction,  and  the  result 
thus  far  has  been  of  great  benefit  to  the  navigation  of  the  river,  and 
the  completion  of  the  project  will  be  a  still  fnrther  benefit. 

While  a  dranght  of  5  feet  at  mean  low  water  is  of  vast  benefit  to  the- 
place,  and  has  made  the  channel  navigable  nearly  to  Dover  for  vessels 
of  600  tons,  or  even  more,  at  extreme  high  water,  yet  the  time  for  such 
navigation  is  limited  to  very  short  intervals  near  the  highest  stages. 

The  narrow  channel  not  being  straight,  is  very  difficult  to  navigate- 
with  a  tug  having  large  vessels  in  tow,  and  the  interests  involved  indi- 
cate that  it  will  need  to  be  made  both  wider  and  deeper. 

The  commercial  interests  of  Dover  were  quite  fully  given  in  my  re- 
port for  1886,  to  which  I  refer.  (See  page  650,  Report  of  Chief  of  Bn>- 
gineers,  1886.) 

Money  statement 

Joly  1, 1887,  amount  available t9»502.64 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1867 9,184.7& 

July  1, 1888,  balance  available 317.89 

Amountappropriatedby  act  of  August  11,1888 ,     9.000.00 

Amount  available  for  fiscal  yeir  ending  June  90, 1889 9. 317. 89^ 


COMMBRGIAL  STATISTICS  FOR  1887. 

Arrival  of  sailins  veseelB,  90. 

Yeasels  built  during  the  year,  1  sailing  vessel,  1  steam  tugv 

XBCSIFTS  BT  WATSR. 

Co^ ^ tons^.        25,000* 

Lumber » « feet..  5,000,000 

Lime  and  cement casks..        12,00(^ 


A  rs. 
HARBOB  OF  BEFUGE  AT  LriTLE  ETABBOB,  NEW  HAMPSHIRE. 

The  project  for  this  improvement,  adopted  in  1886,  was  based  upon  a 
recommendation  by  Gol.  George  Thorn,  Corps  of  En^neers  (Report  of 
Chief  of  Engineers,  1882,  page  507.)  It  consisted  in  dredging  a  chan- 
nel 100  feet  wide  and  9  feet  deep  across  the  bar  a  distance  approx- 
imately 3,000  feet;  widening  the  anchorage  basin  to  300  feet  for  a 
distance  of  700  feet,  and  constmcting  a  small  bre&kwater  on  the  ledge 
at  Jerry's  Point.    The  estimated  jcost  was  $33,000. 

The  object  of  the  work  is  to  make  a  harbor  in  which  vessels  may  take 
refnge  at  such  times  as  they  are  unable  to  make  a  harbor  in  the  mouth 
of  the  Piscataqua  Biver  owing  to  the  great  rapidity  of  the  ebb  tides. 

The  act  of  Congress  approved  August  5j  1886,  appropriated  $10,000 
for  this  improvement. 

Amount  expended  to  June  30,  1888,  $9,907.76. 

At  the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  for  dredging  in  the  channel. 

Work  was  commenc^  early  in  July  and  was  completed  as  far  as  fund» 
permitted  on  the  22d  of  September. 
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There  were  removed  from  the  chaDoel  36,021  cabic  yards  of  material, 
resulting  in  a  cat  75  feet  wide  and  2; 400  feet  long,  to  the  depth  of  9 
feet. 

The  cut  does  not  reach  to  the  inner  anchorage,  so  that  no  benefits  to 
navigation  are  yet  obtained. 

It  will  be  readily  seen  that  a  channel  of  3,600  feet  long,  nearly  all  of 
which  is  but  100  feet  wide,  and  has  bat  9  feet  in  depth  at  mean  low- 
water,  and  but  little  more  than  6  feet  at  extreme  low  water,  will  serve 
but  little  purpose  for  sailing  vessels,  especially  as  the  winds,  at  times 
when  it  would  be  needed,  would  blow  across  the  channel  for  its  entire 
length,  and  at  low-water  stages  nothing  larger  than  a  small  fishing^ 
smack  could  venture  to  enter. 

An  enlarged  project  has  therefore  been  recommended,  at  an  ultimate 
probable  cost  of  9225,000. 

For  a  description  and  plan  I  refer  to  my  last  annual  report.  (See  Re- 
port of  Chief  of  Engineers,  1887,  page  470,  with  map.) 

There  are  at  present  no  commercial  statistics  to  report  for  this  place 
save  as  they  have  been  given  in  previous  reports,  giving  wrecks,  etc., 
and  the  statistics  for  Portsmouth  and  Dover.  All  vessels  for  these 
points  pass  Little  Harbor. 

Money  statement. 

July  1,  1887,  amount  available - t9,650.S9 

July  1, 188H,  amoant  expended  during  fiscal  year,  excluaiye  of  liabilities 

outstanding  July  1, 1887 9,558.05 

July  1,1888,  balance  available 92.24 

Amount  appropriated  by  act  of  August  11, 1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 20,092.24 

C  Amount  that  can  be  profitably  expended  in  fiscal  vear  endins  June  30, 1890    23, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
J     harbor  acts  of  1866  and  1867. 


A.  z6. 


TBELIMINARY  EXAMINATION  OP  BAYODUCE  [BAGADUCE]  RIVER,  MAINE, 
BETWEEN  THE  TOWNS  OF  PENOBSCOT  AND  BBOOKSVILLE. 

t 

United  States  Engineer  Office, 

Portland^  Mcj  December — ,  1886. 
General  :  The  river  and  harbor  act  of  AugaBt  5,  1886,  required  an 
examination  or  survey  of  the  "  Bayoduce  Biver  between  the  towns  of 
Penobscot  and  Brooksville,  Maine." 

By  letter  of  September  27, 1886,  from  oflBce  of  the  Chief  of  Engineers, 
the  duty  was  assigned  to  me. 

Coast  Survey  chart  No.  311  of  the  Penobscot  Biver  and  Belfast  Bay, 
Maine,  and  Coast  Survey  chart  Penobscot  Bay,  Maine,  contain  very 
complete  maps,  though  on  a  small  scale,  of  the  river  in  question. 
Upon  these  charts  the  name  of  the  river  is  given  as  "  Bagaduce,"  and 
I  find  through  inquiry  in  the  locality  that  the  name  indicated  by  the 
Coast  Survey  is  correct. 

•  •••••• 

For  maps  to  explain  this  report  I  refer  to  the  charts  already  men- 
tioned.   It  will  be  seen  that  the  Bagaduce  Biver  is  a  tidal  water  open- 
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ing  into  Penobscot  Bay  at  Gastine.  The  lower  part  or  moath  of  the 
river  forms  the  harbor  of  Castine,  where  the  mean  rise  of  the  tide  is 
9^  feet. 

Aboat  5  miles  above  the  moath  of  the  river  is  a  place  known  as  the 
^*  narrows,"  though  even  here  the  banks  are  at  least  700  feet  apart,  and 
the  channel  for  the  largest  vessels  is  more  than  half  that  width. 

Immediately  above  the  "  narrows  "  the  river  is  much  broader  and  di- 
vides into  the  North  and  South  Porks.  The  tidal  portion  of  the  North 
Pork  terminates  in  the  Northern  Bay,  while  that  of  the  South  Fork 
passes  through  the  ^^  South  Bay  ^  and  thence  in  a  tortuous  channel 
through  various  ^^ narrows"  and  broad  places  to  the  town,  or  rather 
village,  of  Brooksville,  a  distance  of  about  8  miles.  The  river  between 
Penobscot  and  Brooksville  consists  of  the  two  forks  mentioned,  a  total 
distance  by  the  channel  of  about  11  miles. 

From  the  "  narrows"  to  Penobscot  the  North  Fork  is  broad  and  has 
a  good  channel,  though  somewhat  indirect,  as  far  as  Bridge's  Point. 
TUs  point  is  on  the  east  shore  where  the  river  widens  into  Northern 
Bay,  about  3  miles  from  the  *^  narrows,"  and  a  little  more  than  three- 
fourths  of  a  mile  below  the  head  of  the  channel  at  Penobscot. 

•  •##••• 

The  town  has  two  villages,  known,  respectively,  as  ^^  Penobscot "  and 
^^  South  Penobscot."  The  latter  is  at  the  bead  of  the  tidal  channel  of 
the  river  on  the  southeast  shore  of  the  bay,  while  the  former  is  1  mile 
fiirtber  north. 

Owing  to  the  very  crooked  channel  in  the  broad  waters  of  the  two 
forks,  and  of  the  very  rapid  tidal  current  through  the  *^  narrows,"  there 
is  a  great  desire  expressed  to  have  the  shallow  places  suitably  marked 
by  buoys,  and  it  would  seem  that  the  necessity  is  not  exaggerated. 

Although  the  question  of  buoyage  does  not  properly  form  a  part  of 
this  report,  it  is  here  mentioned  for  the  reason  that  this  examination 
aeems  to  have  been  asked  by  the  people,  partly  to  secure  the  proi^er 
marking  of  the  channel,  which  is  one  of  the  greatest  needs  of  the  navi- 
^tion. 

Above  Bridge's  Point,  in  the  Northern  Bay,  the  channel  is  narrow  and 
at  low  water  has  not  sufficient  depth  for  even  the  smaller  coasting  ves- 
sels which  carry  freights  to  distant  points.  Even  this  small  channel  is 
^preatly  obstructed  by  points  of  ledge  and  by  bowlders  where  it  passes 
between  Winslow's  Island  and  the  mainland. 

The  ledge  and  bowlders  mentioned  form  such  an  obstruction  that  ves- 
sels are  compelled  to  leave  the  channel  entirely  and  pass  over  the  flats 
on  the  other  side  of  the  island ;  this  can  only  be  done  at  high  water 
and  with  vessels  of  comparatively  small  draught  Any  regular  or  reli- 
able communication  by  water  are,  therefore,  at  present  impracticable, 
though  the  shipments  by  water  from  this  point  are  sufficient  to  make 
freights  for  210  vessels,  many  of  them  so  large  that  they  have  t^o  be 
loaded  below  Bridge's  Point,  at  great  additional  expense. 

At  the  time  of  my  examination  of  the  river,  an  order  for  a  large  ship- 
ment of  bricks  was  received  from  a  sea-port  town  in  Massachusetts,  but 
after  a  long  search  no  vessel  could  be  found  with  sufficient  size  and  light 
draught  of  water.    This  is  mentioned  to  illustrate  the  situation. 

To  fulfill  the  requirements,  the  channel  should  be  straightened  and 
deepened  so  as  to  give  a  width  of  150  feet  from  Bridge's  Point  to  Wins- 
low's  Island,  and  thence  a  width  of  100  feet  to  the  village  of  South  Pe- 
nobscot, with  a  depth  of  6  feet  at  low  water  throughout. 

The  Ooast  Survey  chart  is  not  sufficiently  in  detail  to  furnish  the  in- 
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formatioD  needed  for  a  definite  estimate  of  the  expense ;  it  may,  how^ 
ever,  be  approximated  very  closely,  as  follows : 

Dredging,  90,000  cubic  yards,  at  25  cents  per  yard .-. |22,50O 

Removing  500  cubic  yards  of  ledge  and  bowlders,  at  |10 5,  OOO- 

Contingent  expenses 2,500 

Total aOjOoa- 

To  ascertain  whether  the  present  and  prospective  commerce  of  the 
place  is  sach  as  to  make  the  river  worthy  of  improvements  by  the  Gen- 
eral Government,  I  made  carefnl  inquiry  and  obtained  the  following 
statistics  and  information. 

There  is  an  extensive  industry  of  brick-makinff  carried  on  in  Penob- 
scot, which  is  only  awaiting  better  commanioation  to  be  very  largely 
increased.  A  large  part  of  the  bricks  have  to  be  lightered,  and  it  is- 
difficult  to  obtain  the  larger  class  of  vessels  for  freight,  so  that  the  ex- 
pense is  increased  about  50  cents  per  thousand  for  freight,  lighterage, 
breakage,  and  delay. 

The  50  oents  per  thousand  thus  lost  represents  alargepart  of  the  en- 
til  6  profit,  so  that  the  production  is  restricted*  About  6,000,000  bricks 
is  tbe  present  annual  average  of  manufacture  on  the  North  Fork,  and 
a  good  channel  would  probably  result  in  doubling  that  number. 

About  2,500  cords  of  wood  are  shipped  from  Penobscot  annually :  also 
about  3,000  bushels  of  potatoes  and  various  other  agricultural  pnoaucts. 

Winston's  Greek,  which  flows  into  the  Northern  Bay  at  South- Penob- 
scot Village,  furnishes  power  for  two  stave-mills,  two  single-mills,  one 
saw-mill  and  lath-mill,  and  one  mill  for  grinding  com  meal.  There  is 
also  in  the  village  a  knitting  factory. 

All  these  industries  would  be  enabled  to  ship  their  pioducts  at  reduced 
prices  were  the  freights  by  water  regular  and  reliable. 

The  number  of  freighting  vessels  arriving  on  the  North  Fork  of  the 
Bagaduce  annually  is  given  as  210*,  and  about  ao'cqual  number  of  yachts 
and  small  craft  in  addition. 

There  is  a  fine  granite  quarry  whioh  can  not  now  be  operated,  owing 
to  cost  of  transporting  stone,  which  may  figure  among  the  prospective 
business  of  the  place. 

Penobscot  is  the  natural  outlet  of  quite  a  large  section  of  country  re 
mote  from  any  direct  line  of  railroad,  10  miles  over  a  hilly  road  from 
Gastine  Harbor,  and  14  miles  to  the  nearest  point  of  the  branch  railroad 
from  Bangor  to  Bucksport. 

A  regular  line  of  steamers  from  points  on  Penobscot  Bay  is  only 
awaiting  a  time  when  the  channel  above  Bridge's  Point  shall  be  im- 
proved, to  make  daily  trips  to  South  Penobscot  village. 

On  the  south  fork  of  the  river  the  freight  vessels  arriving  are  given 
as  numbering  ninety,  with  an  equal  number  of  smaller  craft.  There  are 
500,000  bricks  shipped  annually,  and  the  number  would  be  increased  . 
were  the  channel  freed  from  obstruction  so  that  large  vessels  could  be 
employed.  Over  2,000  cords  of  wood  are  annually  shipped  in  small 
vessels  of  from  30  to  40  tons  each. 

Navigation  on  this  fork  at  present  extends  only  a  short  distance  from 
the  South  Bay,  and  its  only  serious  obstacle  is  in  Johnson's  Narrows,  at 
which  point  the  channel  is  very  narrow  and  obstructed  by  ledges  of 
rock.  Some  years  ago  the  worst  parts  of  the  obstruction  were  removed 
by  individual  enterprise,  but  still  only  small  vessels  can  pass,  and  then 
only  when  the  water  is  at  a  high  stage. 

In  my  opinion  the  character  of  the  Bagaduce  Biver  when  considered 
with  Its  present  and  prospective  commercial  interests,  renders  it  worthy 
of  improvement  by  the  General  Government  in  the  places  indicated. 
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An  approximate  estimate  of  the  expense  oq  the  north  forls:  is  submit- 
ted above,  but  I  have  no  data  upon  which  to  estimate  the  expense  of 
work  in  Johnson's  Narrows.    The  latter  will  i>robably  not  be  large. 

I  recommend  that  a  survey  be  made  of  the  places  requiring  improve- 
ment. The  expense  of  such  a  survey,  including*  the  platting  and  com- 
pleting of  maps  and  estimates,  will  be  8400. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U,  S  .A. 


SURVEY    OF  BAYODUCB    [BAGABUCE]   RIVER,   MAINE,  BETWEEN    THE 

t0v7ns  of  penobscot  and  brooksville. 

United  States  Engineer  Office, 

Portland^  Me,^  February  2, 1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of 
the  Bagaduce  River,  Maine  (incorrectly  printed  ^'Bayoduce"  in  river 
and  harbor  act  of  August  5, 1886). 

The  instructions  and  allotment  of  funds  for  this  and  several  other 
surveys  were  received  in  a  letter  from  the  Chief  of  Engineers,  dated 
March  10,  1887. 

The  largo  amount  of  work  which  has  been  required  to  complete  the 
surveys,  maps,  and  estimates  for  several  improvements,  some  of  them 
extensive,  has  made  it  impracticable  with  the  small  amount  of  funds 
which  could  be  allotted  for  the  purpose  to  submit  this  report  at  an  ear- 
lier day.  The  map  of  the  survey  is  still  incomplete,  though  far  enough 
advanced  to  furnish  a  basis  for  the  plan  of  improvement  and  an  esti- 
mate of  its  cost. 

A  tracing  of  the  map  will  be  forwarded,  as  soon  as  completed,  to  ac- 
company this  report.  The  commercial  features  of  this  river  were  ex- 
plained in  my  preliminary  report. 

I  inclose  herewith,  to  form  part  of  this  report,  the  report  of  Mr.  F.  S. 
Burrowes,  assistant  engineer,  to  which  I  invite  attention  for  the  details 
of  the  survey. 

The  plan  devised  for  improvement  is  essentially  the  same  as  was  out- 
lined in  the  preliminary  report,  but  it  has  not  been  considered  necessary 
to  make  any  part  of  the  channel  more  than  100  feet  wide,  so  that  the 
quantity  to  be  dredged  is  somewhat  reduced. 

On  the  other  hand,  the  survey  indicates  that  the  rock  to  be  removed 
to  make  a  clear  channel,  full  width,  is  more  than  was  estimated  from 
mere  observation. 

The  estimate  given  in  Mr.  Burrowes's  report,  $45,000,  for  this  improve- 
ment, will  doubtless  be  ample,  provided  appropriations  are  large  enough 
to  complete  the  dredging  and  the  broken  ledge,  each  by  itself,  in  a  single 
contract.  The  removal  of  the  rock  is  the  more  important,  and  it  is  there- 
fore recommended  that  the  first  appropriation  should  be  $25,000,  to  in- 
sure its  complete  removal  in  one  season,  otherwise  the  expense  will  be 
maae  greater,  and  but  little  benefit  would  result  from  removing  only  a 
part  of  the  rock. 

Johnson's  Narrows  is  of  less  importance  than  the  channel  to  South 
Penobscot,  and  its  improvement  may  properly  be  left  until  the  other 
BNG  88 ^26 
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work  is  completed.  The  estimate  in  Mr.  Burrowes's  report  ($1,875) 
covers  all  that  is  considered  necessary  for  any  immediate  requirements 
in'this  locality. 

Very  respectf ally,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


BBPOBT  OF  MR.  F.  8.  BURROWE0,  A8SI6TAKT  EKOINEBB. 

United  States  ENonnsER  Office^ 

Portland,  Me.,  J'e&rtMiry  1, 188d. 

Major  :  I  have  the  honor  to  sabmit  the  following  report  upon  the  sarrej  of  the 
Bagadace  Biyer,  Maine,  between  the  towns  of  Penobscot  and  Brooksville,  made  under 
yonr  direction  in  Aagnst,  1887. 

As  expUined  in  your  preliminary  report,  the  portion  of  the  river  between  the  points 
named  includes  two  branches,  the  one  throagh  the  Northern  Bay  to  South  Penohscot, 
and  the  other  throush  Johnson's  Narrows  and  Southern  Bay  to  BrooksyiUe. 

In  accordance  with  your  verbal  iastmctions  the  survey  was  restricted  to  an  exami- 
nation of  the  channel  throagh  Northern  Bay,  and  of  Johnson's  Narrows.  Both  sur- 
veys have  been  plotted  on  one  chart  to  a  scale  of  1 :  2,000. 

An  azimuth  line  carefuUy  measured  with  a  steel  tape  was  run  down  one  shore,  the 
deflection  points  being  marked  by  drill-holes  in  the  ledge.  The  soundings  were  lo- 
cated by  intersection  with  two  transits  and  the  depths  measured  with  a  graduated 
rod. 

The  plane  of  reference  to  which  the  soundings  have  been  referred.is  that  of  the  low- 
est tide  observed  doring  the  survey. 

The  difference  in  level  between  mean  high  water  and  mean  low  water  is  about  9. 5 
feet. 

A  bench-mark  was  established  near  wharf  at  South  Penobscot,  as  shown  on  the 
chart,  being  a  drill-hole  in  large  bowlder.  It  is  19.44  feet  above  the  plane  of  refer- 
ence. 

A  bench-mark  was  established  at  Johnson's  Narrows,  as  shown  on  the  chart,  being 
a  drill-hole  in  ledge.    It  is  14.12  feet  above  plane  of  reference. 

channel  through  northern  bat. 

The  survey  of  the  upper  branch  included  the  portion  of  the  channel  throaffh 
Northern  Bav  from  head  of  tide-water  at  South  Penobscot  to  Bridge's  Point.  At 
present  the  channel  is  very  narrow,  crooked,  and  shallow,  and  so  obstructed  by  rock 
opposite  Winslow's  Island  as  to  make  it  hazardous  to  navigate  at  all  stages  of  tide, 
and  vessels  are  compelled  to  wait  for  extreme  high  water  so  as  to  be  able  to  pass  over 
the  shallower  but  safer  flats  to  the  north  of  the  island. 

The  plan  of  improvement  upon  which  the  following  estimate  is  based  is  to  obtain 
by  dredging  and  blasting  a  nearly  straight  channel,  100  feet  wide  and  6  feet  deep  at 
low  water,  from  the  wharf  at  South  Penobscot  to  deep  water  at  Bridge's  Point,  and 
passing  to  the  south  of  Winslow's  Island,  a  total  distance  of  4,000  feet.  Most  of  the 
material,  from  an  examination  made  by  driving  down  an  iron  rod  in  a  number  of 
places,  seems  to  be  soft  mud  and  clay,  with  some  gravel,  and  could  be  dredged  without 
ffreat  difficulty.  The  loose  rock  at  Winslow's  Island  could,  with  proper  machinery, 
be  thrown  outside  of  the  proposed  channel,  and  only  the  larger  pieces  would  require 
blasting. 

estimate. 

80,000  cubic  yards  dredging,  at  25  cents $20,000 

3,417  cubic  yards  rock  to  be  removed,  at|6 20,502 

Engineering  and  contingencies 4,498 

Total 45,000 

JOHNSON'S  NARROWS. 

The  lower  or  southern  channel  is  contracted  at  Johnson's  Narrows  to  a  low- water 
width  at  one  point  of  150  feet,  both  banks  being  ledge.    There  is  an  available  depth 
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of  4.5  feet  at  low  water  through  the  narrows,  and  no  general  improvemeni,  such  as 
the  widening  of  the  channel  by  the  removal  of  large  quantities  of  rock,  could  bo  ob- 
tained except  at  a  cost  greatly  in  excess  of  the  benefits  to  be  derived  therefrom. 

l^wo  small  rocks  immediately  below  the  narrowest  part,  which  project  1.50  feet 
above  low  water,  are  so  located  as  to  be  a  source  of  danger,  and  their  removal  would 
be  a  benefit  to  naviffatiou.  The  following  is  an  estimate  of  the  cost  of  their  removal 
to  a  depth  of  6  feet  below  low  water : 

Removing  125  cubic  yards  of  rock,  at  $15 $1,875 

Tour  preliminary  report  shows  the  commercial  importance  of  a  portion  at  least  of 
this  river,  and  as  it  is  the  only  outlet  except  by  wagon  road  for  a  large  section  of 
country,  its  improvement  would  be  a  great  benefit. 

Before  closing  this  report  I  wish  to  acknowledge  the  willing  and  intelligent  assist- 
ance rendered  by  Mr.  William  B.  Bennett  during  the  past  season,  both  m  the  field 
work  of  the  surveys  and  in  the  preparation  of  the  maps. 
Very  respectfully,  your  obedient  servant, 

F.S.  BURROWKS, 
As9U1an  t  Engineer. 

Maj,  Jared  a.  Smith, 

Corps  of  Engineers^  U,S,A, 


A  17. 

PEELIMINARY  EXAMINATION  OF  CAMDEN  HAEBOR,  MAINE. 

United  States  Engineer  Office, 

Portland,  Me.,  January  18,  1887. 

General  :  I  have  the  bonor  to  submit  the  following  report  of  a  pre- 
limiDary  examinatioii  of  Camden  Harbor,  Maine,  in  compliance  with 
reqairements  in  the  river  and  harbor  act  of  August  5, 1886,  and  with 
instructions  received  from  the  Chief  of  Engineers. 

On  the  Ist  and  2d  days  of  December,  1886, 1  visited  Camden,  and 
obtained  the  following  points  bearing  upon  the  commercial  interests 
and  statistics  of  the  place : 

111  a  walk  around  the  harbor  I  observed  various  vessels  which  were 
noted  as  follows :  Three  large  schooners,  heavily  loaded,  one  of  three 
masts,  were  lying  at  anchor,  preparing  to  depart,  and  a  fourth  was  al- 
ready under  way ;  two  schooners  of  fair  size  and  one  small  one  were  re- 
ceiving cargoes  at  wharves;  another  was  lying  idle  at  the  wharf,  and 
a  small  ueloaded  schooner  was  at  anchor.  Of  small  fishing  vessels, 
yachts,  and  other  sailing  craft  of  various  sizes  which  were  estimated  as 
ranging  from  5  tons  to  25  tons  burden,  I  counted  twenty  \vhich  had  been 
taken  into  winter  quarters. 

Three  ship-yards  figure  among  the  industries  of  the  place.  From  one 
of  these  a  small  steamer  had  been  launched  the  day  before  my  arrival, 
and  another  had  been  launched  in  October  last ;  in  the  last  year  a 
small  yacht  was  built  at  the  same  yard  at  the  head  of  tide- water  in  the 
harbor. 

Two*of  the  three  ship-yards  are  more  especially  adapted  and  used  for 
building  small  vessels ;  a  list  was,  however,  furnished  me  of  seven 
large  vessels  built  at  one  of  these  yards  in  the  last  eleven  years,  the 
average  capacity  of  which  was  over  600  tons  each.  The  third  ship-yard 
is  close  by  the  steamboat  wharf,  and  is  one  of  the  very  few  in  the  State 
where  ship-building  has  been  continued  without  interruption.  From 
this  yard  a  four- masted  schooner  has  very  recently  been  launched,  hav- 
ing a  capacity  of  1,165  tons.    In  the  nine  last  years  but  one  year  has 
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passed  ia  -which  no  vessels  were  launched  from  this  yard,  and  the  aver- 
age has  been  slightly  over  two  per  annum,  twenty  vessels  having  been 
launched  in  the  time  mentioned. 

The  total  tonnage  of  the  tv/euty  vessels  was  10,177  tons,  an  average  of 
over  oOO  tons  to  each,  and  only  one  vessel  of  the  entire  list  was  as 
small  as  350  tons. 

Camden  is  an  enterprising  village  of  about  3,000  inhabitants,  and  is 
the  principal  inlet  and  outlet  for  freights  and  passengers  by  steamer 
for  a  considerable  section  of  country.  The  nearest  railroad  is  at  Rock- 
land, about  8  miles  distant.  Most  of  the  articles  which  are  especially 
required  for  the  ship-building  industry  are  manufactured  at  Camden. 

Prominent  among  the  manufactories  is  an  establishment  for  forging 
anchors,  for  which  about  1,500  tons  of  iron  are  brought  in  annually  as 
crude  materials.  Other  establishments  turn  out  oakum,  wood-work, 
carvings,  blocks,  capstans,  plugs  and  wedges,  pumps,  and  windlasses ; 
there  are  also  a  shop  for  the  manufacture  of  machinery,  a  woolen-mill 
for  felts  and  cloths,  a  powder  mill,  a  large  bakery  with  water-power, 
and  two  grist-mills  In  addition  to  productions  of  these  manufactories 
there  are  shipped  from  Camden  annually  from  50,000  to  00,000  barrels 
of  lime,  150  tons  of  hay,  25  tons  of  bran  and  flour,  over  60  tons  of  meal, 
and  a  vast  amount  of  miscellaneous  small  articles  going  by  the  regular 
steamers,  of  which  it  is  difficult  to  obtain  definite  statistics. 

The  steamers  between  Boston  and  Bangor  touch  regularly  at  Cam- 
den eight  limes  each  week  during  the  year,  and  during  the  summer  sea- 
son there  are  daily  steamers  each  way  for  between  three  and  four 
months  5  these  will  make  nearly  five  hundred  arrivals  of  steamers  an- 
nually. The  amount  of  freight  received  and  shipped  by  these  steamers 
is  very  large,  besides  many  passengers. 

Complete  statistics  of  articles  brought  to  Camden  by  water  could  not 
be  obtained,  but  the  following  are  given  as  a  partial  statement: 

Com - bushels..     50,000 

Bran  and  tionr tons..  100 

Coal do...       4,500 

Salt pounds-  125,000 

Wood pords..      2.500 

Coal  costs  from  10  to  15  cents  per  ton  more  than  would  be  required 
with  a  fair  depth  of  water  to  near  the  wharves ;  and  all  other  shipments 
and  receipts  are  similarly  affected.  Add  to  this  the  great  inconven- 
ience to  shipbuilding,  and  to  steamers  in  their  numerous  landings, 
and  the  necessity  for  improvement  can  not  be  questioned. 

I  believe  that  the  facts  mentioned  fullj^  show  that  the  harbor  is 
worthy  of  improvement  by  the  General  Government. 

A  survey  of  Camden  Harbor  was  made  in  1872,  and  two  small  chan- 
nels, each  80  feet  wide,  were  subsequently  dredged  to  the  upper  part 
of  the  basin  under  appropriations  made  in  1873,  1874,  and  1875,  $10,000 
in  each  year.  The  channels  were  planned  for  depth  of  7  feet  at  low 
water,  but  the  work  by  contract  was  so  imperfectly  done  that  the  clear 
depth  throughout  did  not  exceed  C  feet.  The  channels  being  yarrow 
and  the  adjacent  banks  soft,  some  filling  has  since  obtained,  so  that  the 
present  depth  is  entirely  inadequate  to  accommodate  vessels  of  the  size 
necessary  to  conduct  business  with  fair  economy. 

The  maps  in  this  office  are  believed  to  be  sufficiently  accurate  for  the 
purpose  of  making  a  plan  and  estimating  approximately  the  cost  of  im- 
provement. It  will,  however,  be  desirable  to  ascertain  more  accurately 
the  present  depth  of  water  and  the  changes  which  have  taken  place 
since  the  survey  of  1872  before  the  final  adoption  of  any  plan. 
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The  estimated  cost  of  the  hyclrographic  survey  and  correctiDg  the 
maps,  including  transportation,  boats,  etc.,  is  8300. 
Yery  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  S.  A. 


survey  of  camden  harbor,  3raine. 

Umted  States  Engineer  Office, 

Portland,  Me,,  January  28,  1888. 

Sir:  In  compliance  with  instructions  from  the  Chief  of  Engineers, 
dated  March  16,  1887, 1  have  the  honor  to  submit  the  following  report 
of  a  survey  of  Camden  Harbor,  Maine,  with  apian  for  its  improvement 
and  an  estimate  of  the  probable  expense. 

In  connection  with  several  other  surveys  required  in  the  river  and 
harbor  act  of  August  5,  1880,  the  field  work  and  platting  of  maps  was 
assigned  to  Mr.  F.  S.  Burrowes,  assistant  engineer.  For  the  details  of 
the  survey  I  invite  attention  to  Mr.  Burrowes's  report  which  is  inclosed 
herewith.  . 

A  comparison  of  the  soundings  obtained  with  those  taken  in  a  sur- 
vey made  fifteen  years  ago  shows  that  any  filling  which  may  have  taken 
place  in  the  harbor  has  been  too  small  to  cause  any  perceptible  change 
in  the  general  depths  of  water;  the  channels  have  probably  changed 
slightly  by  wash  of  material  from  the  edges  of  the  middle  ground  in  the 
upper  part  of  the  harbor. 

The  only  method  by  which  greater  depths  can  be  obtained  is  by 
dredging. 

A  tracing  from  a  map  of  the  survey  is  forwarded  in  a  separate  pack- 
age to  accompany  this  report ;  upon  the  tracing  the  areas  which  should 
be  dredged  are  fully  shown. 

The  areas  to  be  dredged  are  as  follows : 

First.  A  small  area,  marked  A  upon  the  map,  should  be  deepened  to  12 
feet  at  mean  low  water,  that  depth  being  required  to  enable  the  regular 
lines  of  steamers  to  effect  a  landing  at  all  stages  of  the  tide. 

Second.  The  area  marked  B  should  be  deepened  to  10  feet  at  mean 
low  water,  to  form  the  approach  to  the  upper  harbor,  where  most  of  the 
business  and  shipping  points  are  located. 

Third.  A  channel  100  feet  wide,  marked  C,  and  a  second  channel  50 
feet  wide,  marked  D,  should  be  given  the  same  depth  of  10  feet  as  in 
the  approach. 

The  small  channels  marked  E,  F,  and  G  do  not  require  as  great  a 
depth  as  that  further  down  the  harbor,  because  the  vessels  from  the 
small  shipyards  at  the  upper  end  can  always  be  launched  at  high 
water,  and  are,  of  course,  not  loaded.  The  other  business  in  the  upper 
end  of  the  harbor  is  small,  so  that  a  depth  of  5  feet  at  mean  low  water 
will  be  sufficient. 

After  the  portions  mentioned  have  been  dredged,  it  would  be  advisa- 
ble to  dredge  the  middle  ground  to  the  same  depths  of  10  and  5  feet  as 
the  channels  between  which  it  lies.  The  benefits  from  this  would  be, 
first,  the  greater  permanence  of  the  channels,  because  they  would  not 
be  filled  by  wash  from  the  middle  ground,  and  the  slight  amount  of 
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djift  from  the  inflowiog  streams  would  be  more  uniformly  distributed 
over  the  entire  area  instead  of  being  principally  in  the  channels. 

The  secopd  benefit  would  be  the  safe  anchorage  for  numerous  small 
vessels  and  the  greater  facility  of  moving  to  and  from  the  wharves. 

The  currents  in  the  harbor  from  tides  and  streams  are  not  sufficient 
to  be  considered  as  a  factor  in  maintaining  the  deptlis. 

For  measurements  in  situ  the  expense,  including  all  contingencies  of 
supervision,  etc.,  is  estimated  at  35  cents  per  cubic  yard^  making  the 
probable  expense  as  follows,  viz : 

Cabio  yards. 

Area  A 3,300 

AreaB : 32,400 

Channel  C 19,700 

Channel  D 7,700 

Channels E,  F,  andO 10,100 

Total  measarement 73,200 

Expense,  at  35  cents  per  yard,  $25^520. 

This  covers  the  essential  part  of  the  improvement.  On  its  completion, 
should  further  appropriations  be  made  they  should  be  applied  to  remov- 
ing the  middle  ground,  for  which  the  estimate  is  as  follows : 

Cabio  yards. 

AreaH 74,600 

Area  I 24,000 

Total.' ^..    98,600 

Expense,  at  35  cents  per  yard,  934,410. 

The  removal  of  the  middle  ground,  though  desirable,  is  not  essential, 
and  it  should  not  be  undertaken  until  the  other  parts  are  completed. 

It  seems  proper  to  add  that  to  make  this  improvement  with  any  re- 
gard to  economy  the  channels  and  approach  covered  in  the  first  estimate 
should  be  done  by  contract  at  a  single  time. 

For  small  amounts  at  points  distant  from  commercial  centers,  compe- 
tition by  contract  is  nearly,  if  not  entirely,  eliminated,  so  that  the  prices 
to  be  paid  are  greatly  increased,  and  by  prolonging  the  time  the  con- 
tingent expenses  are  made  much  greater. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  iSMIDH, 
Major  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


HEPORT  of  MR.  F.  S.  BURROW9S,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Portland,  Me.,  January  27, 1888. 

Major  :  I  have  the  honor  to  sabmit  the  following  report  npon  the  sntvey  of  Cam- 
den Harbor,  Maine,  made  nnder  your  direction  in  September,  1687. 

The  same  methods  were  adopted  as  in  the  survey  oi  Rockport  Harbor ;  that  is,  a  sys- 
tem of  triangles  was  used  as  the  basis  of  measurement,  and  topography  filled  in  with 
the  stadia.  The  depths  were  measured  with  a  graduated  rod  and  the  positions  of 
soundings  located  by  intersection  with  two  transits. 

The  survey  has  been  plotted  on  one  sheet  to  a  scale  of  1 :  1000. 

The  plane  of  reference  to  which  the  soundings  are  referred  is  mean  low  water  as 
established  during  a  survey  of  the  harbor  made  in  1872. 

The  bench-mark  used  was  also  established  daring  that  survey  and  is  14.86  feet  above 
the  plane  of  reference.  It  is  a  drill-hole  in  ledge,  18  feet  southerly  from  the  southeast 
comer  of  Adams  &  Stetson's  upper  salt  store ;  its  location  being  indicated  on  the  map. 

The  survey  of  1872  was  made  with  a  view  to  an  improvement  of  the  harbor,  which 
was  afterwards  carried  out.    It  consisted  in  dredging  an  approach  to  the  harbor  and 
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chaxmelB  aloog  the  wharves.  A  careful  comparison  of  the  present  survey  with  that 
of  1872  shows  that  there  has  been  no  appreciable  filling  on  the  nndisturbed  middle 
•gronnd  in  the  harbor.  There  has  been  some  slight  filling  in  the  dredged  channels, 
caused  donbtless  by  gradual  washing  in  from  the  sides,  and  not  by  the  deposition  of 
material  brought  into  the  harbor  by  the  small  streams  flowing  into  it. 

The  areas  proposed  to  be  dredged  in  carrying  oni  the  project  for  the  further  im- 
provement of  the  harbor  are  indicated  on  tJtie  chart  and  lettered  from  A  to  I. 
Very  respectfully,  your  obedient  servant, 

F.  S.  BURROF£S| 

Assisiant  Engineer, 
Maj.  Jabed  a.  Smith. 

Corps  of  Engineers,  U.  8.  A, 


A  i8. 

preliminary  examination  op  rockport  harbor,  maine. 

United  States  Engineer  Office, 

•  Portland^  Me.y  December  24, 1886. 

General  :  I  have  the  honor  to  Babmit  the  following  report  of  a  pre- 
liminary examination  of  Bockport  Harbor,  Maine,  made  in  compliance 
with  reqnirementin  the  river  and  harbor  act  of  Augnst  5, 1886,  and  in- 
structions from  the  Chief  of  Engineers. 

The  earliest  opportunity  for  making  this  examination  was  on  the  2d 
of  December,  on  which  day  I  visited  the  place  and  obtained  such  in- 
formation as  seemed  necessary  for  the  purpose  of  this  report. 

Eockport  Harbor  i9  on  the  west  shore  of  Penobscot  Bay  and  about  6 
miles  north  of  Bockland  Harbor^  it  is  at  the  northern  extremity  of  a 
small  bay  having  a  broad  entrance  on  the  south,  but  entirely  sheltered 
from  storms  in  all  other  directions.  The  water  is  quite  deep  south  of 
the  portion  in  which  wharves  have  been  constructed. 

Eor  a  more  full  understanding  of  the  situation,  I  refer  to  Coast  Sur- 
vey Chart  Ko.  321,  harbors  of  Camden  and  Bockport,  Me.,  and  to 
Coast  Chart  No.  4,  Penobscot  Bay,  Maine. 

The  mean  rise  of  tide  is  9.8  feet,  and  in  most  places  inside  the  harbor 
the  water  is  deep  enough  to  meet  the  ordinary  requirements  of  com- 
merce. There  are  a  few  points,  however,  where  some  embarrassment 
is  caused  by  shallow  water  and  bowlders,  which  could  be  remedied  by 
a  comparatively  small  amount  of  work. 

So  far  as  I  could  ascertain,  the  principal  obstruction  to  the  harbor  is 
the  rock  shown  on  the  chart  as  Harbor  Ledge,  upon  which  there  is 
erected  a  stone  beacon. 

The  top  of  the  ledge  is  submerged  but  about  3  feet  at  mean  low 
water ;  it  forms  a  ridge  of  about  150  feet  in  length,  and  a  greatest  width 
of  about  40  feet,  lying  obliquely  acVoss  the  west  side  of  the  harbor  en- 
trance in  a  northwesterly  direction  from  the  beacon. 

A  large  part  of  the  shipments  from  this  harbor  are  in  the  winter,  and 
the  retention  of  the  ice  about  the  wharves  is  a  most  serious  obstruction. 

The  beacon  and  the  ledge  hold  the  ice  which  gathers  in  the  harbor 
and  prevent  its  going  out  with  each  receding  tide,  and  thus  place  a  seri- 
ous embargo  upon  the  winter  traffic. 

It  was  represented  to  me  that  the  revenue  cutters  have  frequently 
assisted  vessels,  which  would  otherwise  have  been  unable  to  move^  by 
breaking  the  ice  in  the  harbor. 

On  the  day  of  my  visit  there  were  five  large  and  heavily-loaded 
Bchooners  lying  at  anchor  near  the  lower  wharveswaiting  for  a  favora- 
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ble  wind  to  depart ;  two  schoouers  were  unloading  lumber  at  one  of 
the  wharves ;  three  large  unloaded  schooners  and  one  small  one  were 
at  anchor  awaiting  room  at  the  wharves  to  take  in  a  shipment;  three 
large  schooners  were  lying  at  wharves  taking  in  cargoes  of  limQ,  and 
three  were  dischargingcargoes  gf  wood— seventeen  vessels,  most  of  them 
of  more  than  average  size,  engaged  in  the  business  of  the  place  in  a  sin- 
gle day.  In  the  pastyear  there  have  been  shipped  from  the  harbor  of 
Rockport  300,000  barrels  of  lime,  40,000  tons  of  ice,  100,000  cases  offish, 
clams,  and  lobsters,  besides  miscellaneous  smaller  items  for  which  no 
statistics  were  procured.  The  manufacture  and  shipment  of  lime  has 
increas^ed  more  than  one-third  in  the  past  two  years,  and  new  facilities 
just  introduced  for  transporting  limestone  by  railroad  instead  of  wag- 
ons give  promise  of  a  continued  increase  for  some  succeeding  years. 

Close  by  the  village  is  a  large  fresh-water  pond  which  furnishes  an. 
excellent  supply  of  ice.  This  industry  is  one  which  receives  great  in- 
jury frdm  the  insufficient  depth  and  a  large  bowlder  near  the  wharves, 
as  well  as  from  the  difficulties  of  winter  shipments  from  causes  already 
mentioned. 

There  is  reason  to  believe  that  a  considerable  increase  in  the  ice  ship- 
ments would  result  from  a  removal  of  the  obstructions.  Among  the 
heavy  articles  brought  into  the  harbor  are  coal  and  wood }  of  the  latter, 
there  is  now  an  annual  consumption  of  15,000  cords  in  the  manufacture 
of  lime  alone. 

Rockport  and  Camden  are  among  the  few  places  on  the  coast  from 
which  the  ship-building  interest  has  not  entirely  departed.  Ship-build- 
ing has  been  continued  regularly  at  Rockport,  though  no  vessels  have 
been  built  there  since  August,  1885.  Since  1883  three  vessels  of  2,200, 
2,400,  and  2,600  tons,  respectively,  have  been  built  and  launched  in  this 
harbor,  and  it  is  expected  soon  to  commence  another.  From  the  office  of 
the  deputy  collector  of  customs  at  Rockport,  I  have  been  furnished 
with  a  list  of  thirty-nine  vessels,  owned  in  that  place.  The  largest  of 
these  has  a  gross  tonnage  of  2,628.93  tons ;  three  have  a  tonnage  of 
over  2,000  tons  each^  eight  have  over  1,000  tons  each,  and  fourteen 
have  over  600  tons  each. 

The  vessels  carrying  ice  draw  from  15  to  18  feet  of  water,  and  some 
of  the  vessels  entering  the  harbor  draw  20  feet. 

The  deputy  collector  of  customs  has  also  furnished  the  following  in- 
formation regarding  arrivals  and  departures  of  vessels : 

From  January  1  to  December  1,  188C,  there  were  279  foroififn  eu  trances  and  clear- 
ances of  vessels  which  delivered  or  received  their  cargoes  at  said  Rockport.  »  •  • 
I  think  I  am  safe  in  saying  that  the  number  of  vessels  arriving  at  the  port  of  Rock- 
port will  average  very  close  to  100  per  month. 

It  may  be  observed  that  the  number  of  foreign  vessels  is  in  excess  of 
twenty-five  per  month,  or  about  on^  for  every  working  day  in  the  yearj 
and  many  of  the  heaviest  shipments  from  the  place  are  made  in  the 
winter. 

In  my  opinion  the  condition  aai  commerce  of  the  harbor  of  Rock- 
port are  such  that  it  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

The  Coast  Survey  charts,  though  giving  a  very  good  map  of  the  har- 
bor on  a  small  scale,  are  insufficient  in  detail  to  furnish  information  on 
which  to  base  an  accurate  estimate  of  the  expense  of  necessary  im- 
provement. 

It  is,  therefore,  recommended  that  a  survey  of  the  harbor  be  made  as 
soon  as  it  can  be  done  with  advantage  and  economy  in  the  coming 
spring. 
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The  expense  of  sucli  a  survey,  including  the  platting  of  maps  and 
making  of  plans,  is  estimated  at»$350. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  SMixn, 
Brig.  Gen.  J.  C.  Duane,  Major  of  Engineers. 

Chief  of  Engineers,  U.  S.  A. 


survey  of  rockport  harbor,  maine. 

United  States  Engineer  Office. 

Portland,  Me,,  January  18,  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  survey  of 
Bockport  Harbor,  Maine,  made  in  accordance  with  instructions  from  the 
Chief  of  Engineers,  dated  March  10,  1887. 

The  field-work  and  platting  of  maps  for  this  survey  were  put  in  charge 
of  Mr.  F.  S.  Burrowes,  assistant  engineer,  and  the  survey  was  made  in 
connection  with  several  others  in  such  succession  as  would  cause  the 
least  loss  of  time  and  least  distance  to  travel. 

Mr.  Burrowes's  report,  which  I  inclose  herewith  as  part  of  my  own, 
furnishes  all  necessary  details  of  the  field  and  oflBce  work.  A  tracing  ot 
the  map  of  the  harbor  is  forwarded  in  a  separate  package  to  accom- 
pany this  report.  In  my  report  of  a  preliminary  examination  of  this 
harbor,  submitted  December  24,  188G,  I  mentioned  such  points  as  I  was 
enabled  to  ascertain  by  a  personal  examination  and  inquiry. 

The  statistics  then  submitted  are  considered  sufficient  to  show  the 
importance  of  the  harbor  and  the  propriety  of  its  improvement,  provided 
the  expense  bo  not  incommensurate  with  the  probable  benefit. 

The  difficulties  pointed  out  to  mo  in  my  preliminary  examination  were 
the  retention  of  ice  by  the  "  harbor  ledge,"  which  greatly  increases  the 
difficulty  of  shipping  in  winter,  and  the  insufiicient  depths  near  the 
wharves. 

Since  the  map  of  the  survey  has  been  platted  I  have  given  the  subject  a 
more  careful  consideration  than  was  possible  before.  This  study  has  been 
made  by  Mr.  Burrowes  and  myself  in  mutual  consultation,  and  the  gen- 
eral conclusions  and  estiurfites  of  cost  have  been  embodied  in  Mr.  Bur- 
rowes's report. 

There  being  no  reservoirs  beyond  the  harbor  to  be  filled  and  emptied 
by  flow  of  tides,  there  are  no  tidal  currents  of  sufficient  strength  to  be 
considered  as  factors  in  clearing  the  harbor  of  ice. 

The  harbor  proper  is  very  small  in  area  and  the  land  is  sufficiently  high 
to  protect  it  from  the  force  of  winds  which  might  assist  in  driving  out 
the  ice. 

I  have  reached  the  conclusion  that  it  is  undoubtedly  true  that  the 
ice  is  a  great  injury  to  the  harbor  in  winter,  and  that  the  beacon,  stand- 
ing as  it  does  about  midway  between  the  shores  near  a  point  which 
may  be  fairly  called  the  harbor  entrance,  would  naturally  be  regarded  as 
the  cause  of  the  trouble ;  but  that  it  may  not  necessarily  follow  that  the 
removal  of  the  beacon  and  the  ledge  upon  which  it  stands  will  result  in 
the  clear  water  which  seems  to  be  expected. 

Theharbor,  being  very  small  and  shallow  near  the  wharves,  has  the 
water  somewhat  freshened  by  the  inflow  of  the  small  streams,  so  that  the 
formation  of  ice  during  the  succession  of  tides  which  rise  and  fall  almost 
without  perceptible  current  Wtll  take  place  between  and  around  the 
wharves,  with  lodgments  even  upon  the  bottom,  so  that  it  is  not  easy  to 
«ee  what  force  will  operate  to  remove  the  ice,  protected  from  wind  ex- 
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cept  on  the  side  which  makes  it  enter  the  harbor,  even  were  the ''  harbor 
ledge''  removed.  '  ^ 

Should  the  ledge  be  removed  to  a  depth  barely  sufGicient  to  be  beyond 
the  reach  of  ^<  anchor  ice,"  a  depth  of  say  12  feet,  it  would,  in  my  opin- 
ion, become  a  serious  danger  to  vessels  drawing  more  than  that  depth 
of  water,  for  they  would  be  more  likely  to  strike  upon  the  ragged  bot- 
tom than  upon  the  ledge,  which  is  now  smooth  and  well  marked.  If 
removed  at  all  it  should  therefore  be  to  a  depth  great  enough  to  clear 
the  keels  of  large  vessels,  or  say  20  feet.  This  would  require  the  blast- 
ing and  removal  of  9,800  cubic  yards,  most  of  which  is  solid  ledge,  at 
an  estimated  price,  including  contingent  expenses,  of  $15  per  cubic  yard, 
making  a  total  of  $147,000. 

The  harbor  is  entirely  protected  from  all  winds  except  from  the  south, 
and  at  such  time  the  removal  of  the  ledge  would  have  a  tendency  to 
permit  an  increase  "  undertow  ^  near  the  wharves,  fix)m  the  sea  setting 
into  the  harbor.  This  part  of  the  subject  may,  therefore,  be  summar- 
ized as  follows : 

(1)  There  is  no  certainty  nor  even  strong  probability  that  the  removal 
of  the  ledge  will  entirely  remedy  the  evil  or  very  greatly  reduce  it.  The 
evil  of  ice  in  the  harbor  is  one  of  latitude  and  longitude  combined  with 
its  local  features,  of  which  the  ledge  forms  but  one. 

(2)  It  is  not  improbable  that  the  removal  of  the  ledge  will  increase 
the  difficulty  of  vessels  lying  at  the  wharves  during  southerly  storms. 

(3)  The  estimated  expense  is  too  large  to  be  recommended  without  a 
greater  probability  of  large  resulting  benefits.  The  water  at  the  upper 
end  of  the  harbor  is  very  shallow,  so  that  access  to  the  wharves  in  that 
part  can  only  be  had  at  high  stages,  and  even  then  only  by  vessels  of 
comparatively  small  draught. 

I  believe  that  an  increase  of  the  depth  to  12  feet  over  the  small  area 
shown  upon  the  map  will  result  in  a  very  great  benefit  to  the  facilities 
for  shipping  lime  and  ice  at  all  times  of  the  year,  as  well  as  for  ship- 
ping and  receiving  any  other  articles  of  freight. 

It  also  seems  probable  that  such  increase  of  depth  will  decrease  the 
lodgment  of  ice  upon  the  bottom,  and  to  some  small  extent  make  the 
movement  of  vessels  through  the  ice  in  that  part  of  the  harbor  less  dif- 
ficult. 

Should  ledges  of  rock  be  found  to  underlie  the  earthy  material  above 
the  grade  indicated,  the  expense  of  their  removal  would  probably  not 
be  justified. 

The  amount  of  funds  which  could  be  allotted  to  this  survey  was  not 
sufficient  to  cover  the  expense  of  complete  borings ;  these,  however, 
can  be  readily  made  before  a  contract  for  dredging  is  completed. 

I  recommend  that  the  dredging  indicated  be  done  as  far  as  practi- 
cable. The  estimate  of  $14,000  for  the  purpose  is  included  in  Mr.  Bur- 
ro wes's  report,  to  which  I  invite  attention. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  f.  8.  burrowes,  assistaxt  engineer. 

United  States  Engineer  Office, 

Portland,  Me,,  January  16,  1888. 
Major:  I  have  the  honor  to  submit  the  following  report  npoo  the  surrey  of  Rook- 
port  Harbor,  Maine,  made  under  your  direction  during  the  past  summer. 
The  survey  was  commenced  August  26,  1887,  and  completed  September  1. 
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A  system  of  triangles  carefoUy  measared  and  computed  was  nsed  as  the  basis  of 
the  survey.  The  trlangulation  stations  were  marked  either  by  drill  holes  in  ledge 
or  nails  in  the  wharves.  Shore-lines,  wharves,  buildings,  and  other  adjacent  topo- 
graphical features  were  located  by  stadia  measurement  from  triangulation  points. 
The  survey  was  mapped  on  one  chart  to  a  scale  of  1 :  1000,  which  is^herewith  sub- 
mitted. 

The  soundings  were  measured  with  lead  and  brass  sounding-chain,  the  positions 
being  located  by  intersection  with  two  transit  instruments. 

The  soundings  on  the  chart  are  reduced  to  the  plane  of  mean  low  water.  This  plane 
was  established  by  three  comparisons  at  slack  water  with  the  plane  of  mean  low  water 
at  Camden  as  determined  and  referred  to  a  bench-mark  in  187^  by  Mr.  A.  C.  Both,  as- 
sistant engineer. 

A  bench-mark  was  established,  being  a  drill  hole  in  lodge  20  feet  east  of  the  south- 
east comer  of  Barrett's  fish-house.  It  is  19.90  feet  above  the  assumed  plane  of  mean 
low  water/  Its  location  is  indicated  on  the  chart.  The  difference  in  level  between 
mean  high  water  and  mean  low  water,  as  given  on  the  charts  of  the  U.  S.  Coast  and 
Geodetic  Survey,  is  9.8  feet. 

Rookport  Harbor  is  an  arm  of  Penobscot  Bay,  and  is  well  protected  on  all  sides  ex- 
cept to  the  southward,  in  which  direction  it  opens  unobstructedly  to  the  bay.  Its 
shores  are  composed  almost  entirely  of  rocks.  The  entrance  to  the  harbor  is  very  deep, 
and  there  is  a  good  channel  36  feet  deep  as  far  up  as  the  lower  wharves.  There  is  an 
available  depth  of  12  feet  to  within  350  feet  of  the  head  of  the  harbor,  and  extending 
over  two-tmrds  of  its  width. 

HARBOR  LRDOE. 

Almost  in  mid-harbor,  and  about  300  feet  below  the  lower  wharf,  is  a  rock  known 
as  Harbor  Ledge,  the  top  of  which  is  but  4.4  feet  below  mean  low  water.  It  is  at  pres- 
ent marked  by  a  masonry  beacon  11.5  feet  square  and  extending  24  feet  above  mean 
low  water.  From  its  general  formation  and  location  it  is  apparently  an  upheaval  of 
the  same  ledge,  which  juts  out  from  the  shore  to  the  northwest  of  the  beacon.  As  at 
present  marled  it  can  not  be  regarded  as  an  obstacle  to  the  free  entrance  of  the  har- 
bor, as  to  the  east  of  it  there  is  a  straight  channel  24  feet  deep  and  300  feet  wide. 

It  is  perhaps  a  benefit  in  partially  protecting  the  upper  part  of  the  harbor  from  the 
heavy  seas  caused  by  the  winds  blowing  from  the  direction  in  which  it  is  most  ex- 
posed. 

The  principal  cause  of  complaint  appears  to  be  that  the  led^e  and  beacon  cause  the 
ice  to  anchor  and  Jam  around  them,  tnus  preventing  the  ice  in  the  upper  portion  of 
the  harbor  from  moving  out  as  freely  as  it  otherwise  would.  If  this  interference 
with  navigation  in  the  harbor  should  be  regarded  as  of  sufficient  importance  to  Jus- 
tify the  removal  of  the  ledge,  it  should  be  taken  out  to  a  depth  of  20  leet  at  mean  low 
water  and  back  to  the  general  line  of  the  20-foot  curve  above  and  below  it,  in  order 
'  to  give  safe  and  unobstructed  passage  to  both  vessels  and  ice.  To  obtain  such  depth 
would  require  the  removal  of  9,600  cubic  yards  of  material  in  situ,  at  least  75  per  cent, 
of  which  would  be  solid  ledge.  To  obtain  a  depth  of  18  feet  over  the  same  area  would 
require  the  removal  of  6,500  cubic  yards  in  situ  of  the  same  material.  The  beacon  on 
the  ledge  contains  155  cubic  yards  of  masonry.  Its  removal,  without  the  removal  of 
the  ledge  also,  would  add  hazard  to  navigation  by  leaving  a  dangerous  obstacle,  not 
definitely  marked,  close  to  the  channel,  without  a  corresponding  benefit,  as  the  ice 
would  still  be  partially  held  by  the  ledge  itself. 

SHOAL  IN  UPPER  END  OF  HARBOR. 

From  the  12-foot  curve  to  the  upper  wharves  the  water  shoals  very  rapidly,  having 
an  available  depth  of  only  4.25  feet  at  mean  low  water  along  the  wharves.  This 
shoaling  is  presumably  caused  by  the  material  washed  down  from  the  hills  by  Rock- 
port  Brook  and  another  small  drain  at  the  head  of  the  harbor.  Nothing  more,  how- 
ever, than  a  superficial  examination  was  made  of  the  character  of  the  material,  which 
could  only  be  definitely  determined  by  a  thorough  set  of  borings 

If  the  whole  upper  part  of  the  harbor  bounded  by  the  lines  of  the  prominent 
wharves  were  dredged  to  a  depth  of  12  feet^  at  mean  low  water  an  improvement 
would  be  obtained  which  would  greatly  facilitate  the  present  and  cause  an  increase 
in  the  future  traffic  of  the  place. 

The  following  estimate  gives  the  amount  of  material  to  be  removed  within  the  lines 
and  to  the  depth  mentioned.  The  areas  proposed  to  be  dredged  are  marked  on  the 
chart  with  black  shade  lines. 

A  small  rock  close  to  the  eastern  line  of  the  area  proposed  to  be  dredged  and  oppo- 
site the  upper  ice-house  should  also  be  removed  to  a  depth  of  12  feet. 
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ESTIMATE. 

Drcdginj?  iu  upper  end  of  harbor,  40,640  cubic  yards  iu  situ,  at  30  ceuts S-2. 192 

Kemoving  small  rock  opposite  upper  ice-houso,  35  cubic  yards  iu  situ,  at  ^20  700 

Engineeriug  aud  coutingencies \ 1, 108 

Total 14,000 

Rockporfc  is  a  place  of  considerable  commercial  importance.  It  ships  annually 
largo  amounts  of  ice  and  lime.  Within  the  past  year  a  narrow-guago  railroad  "2  raijes 
long  has  been  constructed,  connecting  the  quarries  with  the  kilns  at  Rockport.  For 
the  detailed  commercial  statistics  of  the  place  I  would  refer  to  your  report  upon  the 
preliminary  examination  of  the  harbor. 

Very  respectfully,  your  obedient  servant, 

F.   S.   BURROWES, 

AssiGiant  Engineer » 
Maj.  Jared  a.  Smitu, 

Corps  of  EngineerSj  U.  S,  A. 


A  ig. 

PRELIMINARY  EXAMINATION  OF   KENNEBEC   RIVER,    MAINE,  AT   BATH, 
AND  FROM  AUGUSTA  TO  LOWER  END  OF  PERKIN^S  ISLAND. 

United  States  Engineer  Office, 

Portland,  Ale,,  December  27,  i8S6. 

General  :  I  have  tho  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  the  Kennebec  Eiver,  Maine,  at  Bath,  and  from 
Augusta  to  lower  end  of  Perkin's  Island,  iu  compliance  with  a  require- 
ment in  the  river  and  harbor  act  of  August  5, 188G,  and  instructions  re- 
ceived from  the  Chief  of  Engineers. 

On  the  7th  of  December  I  visited  Bath,  and  proceeded  down  the  river 
as  far  as  Perliin's  Island  on  a  tug,  in  company  with  several  pilots  and 
other  parties  who  are  acquainted  with  the  river  and  its  commerce. 

There  are  a  few  points  in  the  river  below  Bath  where  small  ledges  in 
the  river  bottom  make  shallow  places  in  the  channel,  but  as  they  are 
marked  by  buoys  and  have  plenty  of  water  on  either  hand,  they  are  not 
consi(lere(l  as  obstructions,  and  do  not  require  any  present  attention. 

"  The  Coast  Survey  chart  of  the  Kennebec  and  Sheepscot  rivers, 
Maine,"  numbered  314,  to  which  I  refer,  shows  a  small  island  in  the 
river  about  3  miles  above  its  mouth,  the  name  on  the  chart  being  ^'  Per- 
kin's  Island."  This  is  the  only  island  on  the  river  shown  on  the  charts 
by  that  name,  but  as  there  are  at  present  no  improvements  required 
below  Bath,  and  from  Augusta  to  the  island  in  question  would  include 
Bath,  for  which  a  separate  examination  is  required,  I  conclude  that  the 
limitations  were  intended  to  be  at  Batb,  and  from  Augusta  to  the  south 
end  of  the  large  island  near  Richmond,  upon  which  the  town  of  Per- 
kins is  situated,  but  which  is  shown  upon  the  unpublished  Coast  Survey 
chart  as  "  Swan  Island."  Upon  such  an  interpretation  this  report  is 
submitted. 

The  obstructions  iu  the  river  al  Bath  cousisi;  of  a  few  small  points  of 
ledge  projecting  above  the  general  level  of  the  bottom ;  they  are  in  the 
channel,  but  near  the  wharves,  and  so  situated  as  to  cause  much  incon- 
venience and  some  hazard. 

Some  of  these  ledges  are  of  sufficient  size  to  be  indicated  upon  the 
larger-scale  charts  of  the  river  at  Bath.  One  of  the  ledges  shown  on  the 
chart  without  a  name  is  now  locally  known  as  the  "  Steam  Mill  Bock," 
and  is  about  600  feet  north  of  the  buoy  on  Trufant's  Ledges ;  a  second 
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ledge  is  known  as  Houghton's  Eock,  and  a  third  is  adjacent  to  the 
wharf  of  the  railroad  ferry.  Apparently  the  same  general  line  of  up- 
heaval is  shown  at  Trufant's  Ledges,  Lincoln's  Ledges,  and  at  Hospital 
Point. 

The  last-named  ledge  seems  to  be  but  little  in  the  way  of  navigation, 
and  will  probably  require  no  attention.  How  far  the  others  may  need 
removal  can  only  be  determined  after  a  careful  survey ;  but  of  the  ne- 
cessity for  removing  some,  if  not  all,  of  the  ledges  mentioned  to  such  a 
depth  that  the  keels  of  large  vessels  can  no  longer  reach  them  there 
can  be  no  doubt. 

From  Bath  to  the  south  end  of  Sw^in  Island  (Perkiu's  Island)  there 
are  no  obstructions  which  are  at  present  considered  worthy  of  attention. 
From  this  point  to  the  dam  at  Augusta  I  went  over  the  large  scale 
charts  very  carefully  with  some  of  the  best  pilots  on  the  river,  and  on 
December  18  I  visited  Augusta,  and  by  inquiries  there  and  at  Hallo- 
well  added  further  points  to  my  information  on  the  subject. 

So  far  as  I  have  been  able  to  ascertain  the  greatest  embarrassment 
to  the  river  navigation  is  caused  by  the  narrow  channel  and  shallow 
water  over  the  rocks  in  the  sharp  bend  at  Lovejoy's  Narrows.  This 
place  is  in  the  channel  east  of  Swan  Island  and  at  the  head  of  Little 
Swan  Island. 

1  forward,  to  accompany  this  report,  a  tracing,  giving  an  outline 
sketch,  which  shows  the  location  of  the  narrows,  and  a  second  sketch  on 
the  same  sheet  indicating  on  a  large  scale  the  parts  of  ledge  which 
should  be  removed.  The  present  condition  is  such  that  the  channel  is 
confined  between  rough  ledges  so  near  to  each  other  that  two  large  ves- 
sels have  not  room  to  pass  each  other.  The  situation  is  rendered  worse 
because  of  the  bend  at  this  point,  which  tends  to  conceal  from  each 
other  vessels  which  are  approaching  from  opposite  directions.  The  ad- 
jacent land  is  high  and  the  current  is  rapid.  Most  of  the  vessels  are 
towed  up  and  down  the  river.  Should  a  tug,  going  in  the  direction  of 
the  tide  or  river  current  with  a  tow,  meet  other  vessels  at  this  point,  it 
must  go  ahead  at  whatever  risk  of  collision  or  incur  the  certainty  of 
injury  to  vessels  in  tow,  which  would  be  driven  into  the  narrows  by  the 
force  of  the  tide. 

At  low  water  the  place  is  entirely  impassable  for  vessels  of  any  con- 
siderable draught. 

Some  portions  of  the  ledge  have  been  removed  at  di£ferent  times 
under  former  appropriations  for  that  purpose ;  the  last  work  being  com- 
pleted in  September,  1877. 

The  work  then  done  gave  a  narrow  channel  of  but  10  feet  at  mean 
low  water  and  15^  feet  at  mean  high  water,  of  summer  stages.  (Report 
of  Chief  of  Engineers,  1878,  Part  I,  page  38.) 

Shipping  in  large  vessels  has  been  found  so  advantageous,  that  at 
present  the  most  economical  size  is  only  limited  by  the  depth  of  water  in 
the  channel.  This  is  especially  true  for  the  shipment  of  ice,  of  which  an 
immense  amount  is  annually  cut  at  points  above  Swan  Island.  A  large 
part  of  the  vessels  now  employed  in  such  shipping  can  only  pass  these 
rocky  narrows  and  other  shallow  points  at  the  high-water  stage,  so  that 
delay  and  expense  are  added  to  the  danger  of  injury,  and  much  larger 
vessels  could  be  used  with  great  resulting  economy  would  the  depth  of 
water  permit. 

The  surveys  heretofore  made  of  Lovejoy's  Narrows  are  suflacient  to 
afford  a  fair  degree  of  accuracy  in  the  computation  of  quantities  of 
stone  which  should  be  removed.  The  channel  must,  of  necessity,  be 
limited  by  the  situation,  but  it  should  be  straightened  as  far  as  prac- 
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ticable,  made  sufficiently  wide  for  vessels  to  meet  without  special  dan- 
ger, and  be  as  deep  as  18  feet.  In  improving  such  a  channel  it  is  rec- 
ommended that  points  of  ledge  should  be  removed  to  a  depth  below 
the  shallower  parts  of  the  river  bottom  in  their  vicinity,  because  a  hull 
resting  upon  an  earthy  bottom  receives  little  or  no  injury,  but  if  it 
touch  the  rocks  it  can  not  fail  to  receive  damage  causing  more  or  less 
serious  results. 

I  am  enabled  to  submit  the  following  estimate  of  improving  the  chan- 
nel at  Lovejoy's  !N"arrowQ,  to  give  a  width  of  170  feet  and  a  depth  of  18 
feet  at  mean  low  water : 

Cabio  yaids. 

Ledgo  formerly  known  as  Dry  Rock 3,626 

Rock  No.  4  (near  ditto) 241 

Half-Tide  Rook  Point 3,078 

Spaiilding's  Island  Point 1,063 

Total 8,008 

It  is  believed  that  the  ledge  can  be  removed  for  $12.50  per  cubic 
yard,  if  the  appropriations  therefor  be  not  extended  over  a  long  period. 
The  estimated  expense  is  thus  made  $100,100 ;  this  sum  would  be  most 
economically  expended  in  two  years. 

In  addition  to  the  above,  there  are  numerous  places  between  the 
south  end  of  Swan  Island  and  the  dam  at  Augusta  where  small  im- 
provements are  required,  and  for  which  no  general  plan  or  estimate 
can  be  submitted  until  the  points  have  been  carefully  surveyed  in  de- 
tail. 

Some  deepening  of  the  west  channel  is  required  nearly  opposite  the 
lower  end  of  Swan  Island. 

In  the  east  channel  the  first  obstruction  reached  is  locally  known  as 
Ck>xsackie  Shoal.  The  river  at  this  place  is  broad  at  high  water,  so  that 
the  current  is  too  sluggish  to  cause  a  scour  over  the  bar,  defended  at  its 
head  by  a  small  ledge  known  as  Beef  Bock,  which  is  only  submerged  at 
high  water.  This  is  perhaps  the  most  extensive  shoal  in  the  main  chan- 
nel below  Gardiner. 

At  the  head  of  Swan  Island  is  the  Richmond  Breakwater.  It  is  a 
serious  question  among  those  interested  in  the  river  navigation  and  in- 
dustries, and  one  which  can  only  be  answered  by  a  survey  and  further 
observation,  whether  this  breakwater  by  causing  icejams  in  freshets 
is  not  injuring  the  channel  it  was  intended  to  benefit,  as  well  as  causing 
loss  in  the  ice  crops  above.  The  question  is  worthy  of  attention,  though 
I  am  not  at  present  able  to  give  any  definite  information  on  the  subject. 

A  bout  half  a  mile  above  Swan  Island  opposite  Lincoln  ice-houses,  there 
is  said  to  be  a  rock  in  the  channel  on  which  several  vessels  have  been 
injured ;  it  has  but  9  feet  of  water  over  it,  though  it  is  not  shown  upon 
the  map  obtained  from  the  office  of  the  Goiist  Survey. 

A  similar  rock  is  in  the  channel  about  3^  miles  above  Swan  Island, 
opposite  the  middle  one  of  Berry's  ice-houses ;  this  rock  has  but  5  ieet 
of  water  over  its  top  at  low  water. 

Following  up  the  channel  we  come  to  what  is  known  as  the  Upper 
Sand  Bar,  where  some  dredging  and  probably  a  small  jetty  is  required. 
In  1871  a  channel  100  feet  wide  and  10  feet  deep  at  mean  low  water  was 
dredged  through  this  bar,  but  this  is  entirely  insufficient  for  the  present 
necessities.  A  short  distance  above  is  l^ehumkeg  Bock  in  mid-chan- 
nel, which  was  removed  to  12§  feet  at  mean  low  water  in  1871. 

In  very  nearly  mid-channel,  2^  miles  below  the  bridge  at  Gardiner,  is 
ji  reef  known  as  Green's  Ledge,  over  which  the  chart  shows  a  depth  of 
but  4  feet. 
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A  short  distance  below  the  bridge  at  Gardiner  the  river  is  wide,  and 
a  spit  known  as  Tarbox's  Shoal  requires  some  attention. 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  diflficult  and 
somewhat  dangerons  to  pass,  owing  to  the  lack  of  suitable  piers  as 
guides  to  the  current  and  guards  for  the  passing  vessel.  I  give  this  upon 
the  statement  of  pilots  and  others  without  personal  knowledge  obtained 
from  observation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of 
the  wharves  immediately  above,  and  the  shoal  has  extended  downward 
until  it  has  injured  the  channel  through  the  draw  ^  opposite  the  railroad 
wharf  the  shallow  water  causes  great  inconvenience  and  expense  in 
getting  vessels  to  and  from  the  landing. 

•  About  Ij^  miles  above  the  Gardiner  Bridge  is  Brown's  Island,  a  small 
formation  in  mid-channel  where  the  river  is  wide.  In  the  eastern  and 
principal  channel  is  '^  Brown's  Island  Shoal." 

From  the  last  named  point  to  the  bridge  at  Augusta,  a  distance  of  5 
miles,  are  Hinkley's,  Shepard's  Point,  Halloweli,  Britt's,  and  Gage's 
shoals,  where,  from  1867  to  1871,  channels  100  feet  wide  and  6^  feet 
deep  were  cut  by  dredging. 

On  the  20th  of  February,  1870,  the  dam  at  Augusta  was  carried  away, 
letting  loose  into  the  river  below  an  immense  accumulation  of  gravel, 
sand,  and  mill  refuse.  A  portion  of  the  refuse  was  subsequently  removed 
from  the  channels  which  had  been  previously  dredged,  but  the  great 
mass  remained  in  the  river-bed  and  by  degrees  drifted  into  the  chan- 
nels and  upon  the  shoals. 

Most  of  the  trouble  now  experienced  above  Gardiner  is  above  the 
south  end  of  Shepard's  Point  Shoal  Gut,  but  to  devise  a  complete  plan 
for  improvement  soundings  should  be  taken  and  platted  on  the  maps 
covering  the  entire  distance.  A  draught  of  10  feet  at  high  water  is  now 
the  extreme  amount  which  can  be  carried  to  Augusta,  and  even  that 
depth  is  subject  to  great  inconvenience  and  delay.  The  tidal  range  in 
this  part  of  the  river  is  about  6  feet. 

The  same  freshet  carried  away  the  toll-bridge  at  Halloweli,  leaving  the 
piers  in  the  river.  The  remains  of  the  bridge  piers  are  now  submerged 
at  high  water  and  form  a  dangerous  obstaele  on  which  many  vessels 
have  been  injured. 

I  am  informed  that  a  channel  on  the  east  shore  at  Augusta  was  greatly 
obstructed  by  debris,  which  was  deposited  in  the  water  many  years  ago 
during  the  construction  of  the  United  States  Arsenal,  and  that  private 
enterprise  has  incurred  considerable  expense  to  remedy  its  worst  feat- 
ures. 

As  before  remarked,  it  is  not  now  practicable  to  devise  a  definite  proj- 
ect and  estimate  of  cost  of  improvements  which  may  be  found  neces- 
sary at  these  various  places,  but  that  the  river  is  worthy  of  improvement 
by  the  General  Government  there  is,  in  my  opinion,  no  doubt. 

The  river  fonns  one  of  the  principal  water  communications  from  the 
sea-board  to  the  interior  of  the  State.  Perhaps  no  other  equal  area  in 
the  country  has  so  extensive  a  business  in  the  cutting  and  shipment  of 
ice ;  this  is  a  grand  annual  crop,  which  practically  costs  nothing  save 
labor  to  produce,  so  that  the  total  receipts  are  a  net  benefit  to  the  State, 
ami  it  decreases  the  cost  of  this  luxury  in  nearly  every  State  on  our 
Atlantic  and  Gulf  coast. 

Exports  of  granite  and  lumber  figure  to  a  considerable  extent,  as  well 
as  numerous  other  articles  of  smaller  merchandise. 

From  Augusta  alone  there  is  shipped  an  annual  average  of  7,500,000 
feet  of  luml^r,  requiring,  with  the  i^resent  draught  of  water,  fifty  ves 


Digitized  by  VjOOQIC 


41 G         liEPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

sels  to  transport  it.  Freight  on  lumber  is  increased  45  cents  per  1,000 
feet,  owing  to  the  shoals  at  and  above  Gardiner ;  this  is  equivalent  to  a 
tax  of  $3,375  on  this  single  interest  in  one  town. 

Large  quantities  of  lumber  from  the  valley  of  the  Kennebec  are  car- 
ried by  rail  at  greater  expense  than  for  water  transportation  to  points 
further  down  the  river  in  order  that  larger  vessels  and  consequent 
cheaper  freights  may  bo  obtained. 

At  Hallowell  there  are  shipped  by  water  from  10,000  to  15,000  tons 
of  granite  per  year,  on  which  the  extra  cost  of  freight  due  to  shoals  in 
less  than  3  miles  of  the  river  below  is  given  as  15  cents  per  ton. 

From  a  member  of  the  '-Ice  Exchange''  I  have  obtained  the  storage 
capacity  of  ice-houses  on  the  Kennebec  Kiver  as  closely  approximating 
1,200,000  tons.  The  amount  of  ice  cut  and  shipped  annually  Is,  of  course^ 
less  than  the  total  capacity,  and  varies  from  year  to  year. 

In  the  winter  of  1885-'SG  a  large  part  of  the  best  ice-lields  were  in- 
jured or  ^ruined  by  freshets,  so  that  nearlj^  half  the  companies  cut  no 
ice  at  all,  and  others  cut  less  than  usual.  The  amount  of  ice  cut  and 
stored  during  the  winter  mentioned  was  433,000  tons. 

It  is  estimated  that  the  average  capacity  of  the  vessels  carrying  ice 
will  not  exceed  700  tons,  and  upon  this  basis  it  would  require  over  600 
vessels  to  carry  the  small  crop  harvested  in  this  exceptional  season. 

The  ice  shipments  above  Grardiner,  and  probably  granite  also,  would 
be  largely  increased  were  it  possible  to  employ  vessels  having  a  greater 
draught  of  water.  Articles  of  import  are  less  numerous  than  those 
going  out  of  the  river ;  but  they  are  sufficient  to  form  in  the  aggregate 
an  item  of  much  importance.  Over  one  hundred  vessels  per  annum  are 
required  to  bring  to  Augusta  and  Hallowell  the  coal  alone  which  comes 
by  water.  There  are  also  large  receipts  of  lime,  cement,  bricks,  etc. 
All  of  these  freights  are  considerably  increased  in  cost,  owing. to  the 
obstructions  and  the  smaller  class  of  vessels  which  are  necessarily  em- 
ployed. Freights  on  coal  above  Gardiner  are  increased  25  cents  per 
ton  by  the  obstructions  above  that  place.  The  cities  of  Hallowell  and 
Augusta  thus  pay  annually  $5,5(K)  more  for  their  coal  than  would  other- 
wise be  required. 

Two  regular  lines  of  steamers  ply  upon  the  river  as  far  as  Augusta, 
one  line  running  from  Boston.  The  latter,  however,  is  compelled  to 
transfer  its  passengers  and  freights  to  a  smaller  steamer  at  Gardiner. 
With  a  good  channel  steamers  would  without  doubt  run  direct  from 
Augusta  to  Boston. 

The  Kennebec  Steamboat  Line  also  has  to  make  transfers  at  Gardiner 
to  smaller  craft  when  the  stage  of  water  is  low. 

I  recommend  that  a  survey  be  made  of  all  the  locations  mentioned, 
in  order  that  a  complete  project  and  estimate  may  be  prepared. 

A  surveying  party  under  charge  of  a  competent  assistant  will  cost 
820  per  day,  and  it  is  estimated  that  six  weeks  will  be  required  to  do 
the  field  work  properly.  Not  less  than  one  month's  time  of  assistants 
will  be  required  to  plai  the  maps. 

The  following  estimate  for  costs  of  survey,  etc.,  is  therefore  submitted: 

EspcDseof  field  work,  36  days,  at  $-20 |720 

Reducing  map8  and  projects  in  office 200 

Transportation  of  party,  hire  of  boats,  etc 60 

Total 1,000 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Brig.  Gen.  James  C.  Duanb,  Major  of  Engineers. 


Chief  of  Engineers,  U.  8.  A. 


Digitized  by  VjOOQIC 


appendix  a report  of  lieut.  col.  smith.  417 

survey  op  kennebeo  river,  maine,  at  bath,  and  prom  augusta 
to  lower  end  of  perkin^s  island.. 

United  States  Engineer  Oppice, 

Portland^  Me.,  January  9, 1888. 

Sir  :  In  accordance  with  instructions  contained  in  Department  letter 
of  March  16, 1887,  I  have  the  honor  to  submit  the  following  report  of 
a  survey  of  the  Kennebec  Biver,  Maine,  at  Bath,  and  from  Augusta  to 
lower  end  of  Perkin's  Island.  , 

In  my  preliminary  report  I  explained  that  the  island  known  and 
shown  on  the  charts  as  Perkin's  Island  is  below  Bath,  and  that  the 
island  indicated  for  the  termination  of  the  survey  contains  the  town  of 
Perkin's,  bat  is  known  as  Swan  Island.  Swan  Island  is  about  5  miles 
long,  and  the  two  channels  by  which  it  is  inclosed  are  used  for  naviga- 
tion, and  both  require  improvement. 

The  entire  length  of  the  channel  to  be  passed  over  by  the  survey  was 
thus  about  27  miles,  besides  what  wa«  required  in  the  harbor  of  Bath. 

The  situation  and  character  of  a  channel  forming  the  approaches  to 
an  obstruction  is  often  nearly  as  important  an  element  as  the  obstruc- 
tion itself  in  determining  the  location  and  extentof  improvement  which 
may  be  required. 

The  funds  which  could  be  allotted  for  this  survey  were  insufficient  to 
make  it  complete,  with  borings  to  ascertain  the  character  of  the  bottom, 
and  to  cover  the  expense  of  making  the  maps. 

I  was  therefore  compelled  to  limit  the  work  to  a  hydrographic  sur- 
vey of  the  river  from  Augusta  to  Gaidiner  and  to  such  detached  loca- 
tions below  as  seemed  to  require  improvement. 

The  survey  was  thus  not  only  very  much  abridged,  but  even  in  that 
form  every  expedient  was  used  to  save  expense.  It  has  therefore  been 
impossible  to  obtain  all  the  information  necessary  to  devise  a  project 
covering  the  complete  and  permanent  improvement  of  the  river. 

The  project  for  Uie  improvement  of  the  river  navigation  has  been 
made  as  complete  as  possible  with  the  information  which  could  be  thus* 
obtained. 

The  field  and  office  work  have  been  under  the  immediate  charge  of 
Wr.  F.  S.  Burrowes,  assistant  engineer,  who,  though  only  temporarily 
employed  for  the  purpose,  has  pushed  the  work  forward  very  rapidly 
and  with  a  good  judgment  which  is  worthy  of  special  commendation. 

Mr.  Burrowes's  report  is  appended,  to  form  part  of  my  own,  and  thir- 
teen tracings*  from  completed  maps  are  forwarded  in  a  separate  pack- 
age, to  accompany  my  report. 

The  discussion  of  the  commerce  of  the  river  was  m^ade  so  full  in  my 
preliminary  report  that  no  further  statistics  seem  to  be  here  required. 

It  is  apparent,  however,  that  as  there  are  various  shipping  points  for 
ice,  lumber,  stone,  and  merchandise,  most  of  \ihich  is  taken  out  in  sea- 
going vessels,  and  at  the  same  points  receive  return  freights  of  coal, 
grain,  provisions,  articles  of  manufacture,  etc.,  the  number  passing  the 
channel  at  any  one  point  diminishes  as  the  river  is  ascended,  and  at  the 
head  of  navigation  only  those  vessels  will  appear  which  carry  freights 
the  entire  distance. 

It  is  therefore  evident  that  the  necessity  for  a  deep  channel  which 
may  be  navigated  at  all  stages  of  the  tide  diminishes  towards  the  head 
of  navigation ;  it  is  also  true  that  vessels  may  arrive  at  and  leave  the 
upper  terminus  of  navigation  at  high  water,  but  to  do  this  without  de- 
lay en  route  points  further  down  the  river  must  be  passed  at  low  stages. 

*  Omitted. 

SXfa88 — ^27 
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The  reqairemeuts  thus  bear  a  relation  to  the  volume  of  water  in  the 
river  which  passes  a  given  point  through  the  action  of  titles  and  trib- 
utaries, the  channel  becoming  larger  and  deeper  as  the  liver  is  de- 
scended. 

Augusta,  the  capital  of  the  State,  at  the  head  of  tide-water  and  of 
navigation,  is  a  shipping  point  of  considerable  lumber  and  other  mer- 
chandise, and  a  distributing  point  for  coal  and  other  articles  brought 
in  by  sail  vessels  and  negular  steam-boat  lines. 

From  Augusta  to  a  point  midway'  between  Hallowell  and  Gai*diner 
a  depth  of  8  feet  at  low  water  is  all  that  can  be  maintained  without  in- 
curring great  expense. 

The  shoals  are  mainly  of  hard  sand  and  gravel,  with  some  bowlders, 
all  of  a  kind  not  easily  moved  by  the  current.  At  the  points  where 
these  shoals  occur  the  river  is  too  wide  to  obtain  a  good  channel  by  the 
scouring  action  of  the  water,  so  that  jetties  to  contract  the  width  would 
be  desirable ;  but  it  is  believed  that  at  present  the  additional  expense 
would  be  disproportionate  to  the  benefit,  as  the  channels  when  dredged 
will  be  maintained  without  concentration  of  the  current,  at  least  for  a 
long  time. 

It  is  therefore  recommended  that  through  Gage's  Shoal  and  Britt's 
Shoal  the  channel  be  dredged,  so  as  to  give  a  depth  of  8  feet  at  low 
wateY  and  a  width  of  100  feet.  It  would  be  well,  also,  to  dredge  the 
east  channel  at  Augusta  to  a  depth  of  7  feet  and  a  width  of  50  feet. 

Between  Hallowell  and  Gardiner  are  four  shoals.  The  channel 
through  them  should  have  a  width  as  great  as  125  feet.  For  the  first  two 
and  upper  ]>art  of  the  third  a  depth  of  8  feet  is  all  that  can  be  readily 
obtained.  For  the  lower  part  of  the  third  shoal  and  for  the  fourth  a 
depth  of  10  feet  is  desirable,  more  especially  for  the  reason  that  the^ 
reach  points  where  heavy  shipments  of  ice  are  made. 

Immediately  above  the  bridge  at  Gardiner  is  a  small  shoal  which 
should  be  removed,  and  also  a  very  small  one,  known  as  Steamboat 
*  Shoal,  at  a  short  distance  below  the  bridge. 

The  amount  of  dredging  required  to  complete  the  channel  as  indi- 
cated, from  Gardiner  to  Augusta,  is  as  follows : 

SITU  MEASUREMENT. 

Cabio  yards.  - 

Gage's  Shoal 45,500 

East  Channel 5,500 

Britt's  Shoal 70,000 

Hallowell  and  Shepard's  Point  shoals 41,000 

Hinckley's  Shoal 18,000 

Brown's  Island  Shoal 33,000 

Gardiner  and  Steamboat  shoals 8,000 

Total a21,000 

One  of  the  greatest  difficulties  to  be  experienced  in  this  work  is  the 
dumping  of  the  material  in  suitable  places.  The  dumping  must  gener- 
ally  be  near  the  shore,  where  the  water  is  shallow  and  where  the  mate- 
rial will  not  be  washed  back  into  the  channel,  so  that  the  distance  of 
towing  is  often  great  and  delay  is  caused  by  the  necessity  for  waiting 
for  high  water.  It  is,  therefore,  not  prudent  to  estimate  the  contract 
price  of  this  work  at  less  than  35  cents  per  cubic  yard  in  situ. 

At  Hallowell  the  remains  of  the  piers  of  a  former  bridge  are  still  in 
the  river,  and  two  of  them  next  the  draw  are  not  only  inconvenient,  but 
dangerous ;  both  should  be  removed.  For  their  removal  the  estimate 
is  as  follows,  viz :  350  cubic  yards  of  stone,  etc.,  at  $2.50  per  yard,  $875. 
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The  shoal  below  l^Tehumkeg  Island,  knowu  as  the  "Upper  Sand  Bar,'- 
is  situated  in  a  wide  part  of  the  river,  where  an  obstruction  is  naturally 
formed  by  the  shifting  sands. 

The  survey  and  the  time  for  maturing  plans  of  improvement  have 
been  so  much  restricted,  that  the  plan  of  improvement  which  has  been 
devised  for  this  and  perhaps  for  other  places  may  be  found  to  require 
some  modifleation. 

It  seems  probable  that  a  properly  located  wing-dam  and  dike  or 
training-wall  will  be  sufficient  to  cause  a  scour  which  shall  obtain  and 
preserve  a  good  channel  throagh  the  shoal.  It  is  possible  that  some 
dredging  may  be  found  necessary  to  assist  the  scour. 

The  wing-dam  joining  the  dike  with  the  shore  must  be  very  strong  to 
resist  the  force  of  ice,  and  its  top  should  be  a  little  higher  than  the  top 
of  the  dike.  A  footing  of  brush  should  be  provided,  to  prevent  under- 
mining by  scour,  and  most  of  the  work  should  be  of  heavy  stone. 

The  estimate  is  for  a  wing-dam  20  feet  wide  on  top  and  5  feet  high, 
and  for  a  dike  10  feet  wide  on  top  and  4  feet  high,  both  having  slopes 
of  45  degrees. 

A  dredged  channel  is  represented  upon  the  map,  but  I  feel  so  confi- 
dent that  the  dike  and  wing-dam  will  accomplish  all  that  is  required, 
that  no  estimate  for  dredging  is  considered  nece^ary. 

The  obstruction  made  by  Berry's  Rock  will  probably  require  atten- 
tion at  some  future  time,  but  in  view  of  the  fact  that  numerous  other 
points  exist  where  the  channel  demands  immediate  attention,  this  place 
may  very  properly  be  passed  over  without  an  estimate  for  improvement 
at  present. 

Some  years  ago  a  jetty  of  stone  was  constructed  at  the  head  of  Swan 
Island  for  the  purpose  of  diverting  the  current  and  causing  a  scour  in 
the  west  or  Richmond  Channel.  It  is  quite  apparent  that  the  jetty  has 
not  accomplished  all  that  was  expected  or  hoped ;  but,  on  the  other 
hand,  it  is  very  urgently  claimed  that  it  has  been  a  means  of  injury  ta 
the  ice  crop  by  causing  a  jam  in  time  of  winter  freshets. 

Be  this  as  it  may,  my  judgment  is  that  the  channel  would  be  im- 
proved by  removing  the  outer  end  of  the  jetty  for  at  least  a  third  of  its 
length,  and  to  place  the  stone  on  a  line  from  the  end  of  the  jetty  thus 
shortened  toward  the  point  of  rocks  a  short  distance  below,  on  the  Swan 
Island  side  of  the  Richmond  Channel.  To  do  this  will  require  the 
shifting  of  6,000  tons  of  stone,  at  an  estimated  cost  of  50  cents  per  ton. 

At  Swan  Island  the  eastern  channel  is  by  far  the  more  important,  as 
it  is  the  main  thoroughfare  for  most  of  the  heavy  shipping. 

The  steamers  and  some  other  vessels,  however,  use  the  west  channel, 
owing  to  the  necessity  for  touching  at  Richmond,  which  is  a  thriving 
town. 

In  my  preliminary  report  I  referred  to  the  obstruction  by  ledges  of 
rock  at  Lovejoy's  Narrows,  in  the  east  channel  of  Swan  Island. 

As  a  survey  of  this  work  had  been  made  some  years  ago,  I  forwarded 
in  the  same  report  a  map  of  the  narrows,  and  an- estimate  of  the  cost  of 
its  improvement  by  removing  the  ledge  to  a  depth  of  18  feet  and  a 
width  of  175  feet. 

This  is  probably  the  most  important  improvement  upon  the  river, 
with  the.possible  exception  of  Beef  Rock  Shoal,  which  is  further  down- 
stream in  the  same  channel. 

The  estimate  for  removal  of  this  ledge  was  made  $100,100. 

Toward  the  south  end  of  Swan  Island  the  east  channel  becomes  very 
wide,  and  has  a  sandy  bottom ;  a  long  bar  is  thus  formed,  with  its  upper 
end  protected  by  a  ledge  known  as  Beef  Rock. 
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No  channel  that  can  be  made  through  this  shoal  will  have  any  degree 
of  permanence  until  the  current  of  the  river  has  been  concentrated 
within  similar  bounds  to  those  which  maintain  a  sufficient  depth  at 
other  places. 

The  removal  of  the  ledge  at  Eeef  Bock  would  be  expensive,  and  as  a 
good  channel  on  either  hand  may  be  maintained  by  a  dike  or  long  wing- 
dam  from  the  east  shore  shortly  above  Beef  Rock,  and  extending  down- 
stream parallel  to  a  line  joining  the  projecting  points  of  the  island,  it  is 
considered  best  not  to  remove  the  rock,  but  to  mark  ito  location  by  a 
beacon. 

At  present  the  tow-boat  company  maintains  three  small  lights  along 
the  banks  near  this  shoal;  and  a  single  light  upon  this  beacon  would 
furnish  a  sufficient  mark,  and  one  which  could  be  seen  more  than  a  mile 
and  a  half  above  and  nearly  twice  that  distance  below. 

The  tracing  sufficiently  indicates  the  plan  of  improvement  at  this 
place.    It  is  probable  that  no  dredging  will  be  required. 

The  design  for  a  dike  places  its  top  4  feet  above  mean  low  water  and 
gives  it  slopes  of  45  degrees  on  each  side.  The  top  has  a  width  of  15 
feet  where  the  old  channel  is  crossed,  and  a  width  of  10  feet  the  remain- 
ing distance. 

It  may  be  also  found  necessary  to  construct  a  wing-dam  across  the 
small  bay  on  the  island  nearly  opposite  the  middle  of  the  dike,  and  a 
second  wing-dam  opposite  the  lower  end  of  the  dike  to  direct  the  cur- 
rent into  the  deep  water  below,  so  that  the  deep  channel  may  be  unin- 
terrupted. 

To  build  the  dike  and  wing-dams  will  require  80,000  tons  of  stone,  at 
an  estimated  contract  price  of  $1  per  ton  in  place. 

To  protect  the  foundation  in  places  where  it  is  likely  to  be  under- 
mined by  scouring,  will  require  8,000  cords  of  brush,  at  an  estimated 
cost  of  $3  per  cord  in  place. 

The  beacon  upon  Beef  Eock  must  be  strongly  built  to  resist  the  pres- 
sure of  ice  which  will  come  upon  it. 

It  will  require  152  cubic  yards  of  good  masonry,  at  estimated  cost 
of  $10  per  yard  by  contract. 

As  before  explained,  it  is  not  probable  that  any  dredging  will  be  re- 
quired, and  although  a  cut  is  indicated  upon  the  map  there  is  scarcely 
a  doubt  that  all  needed  depth  will  be  obtained  by  the  scour  of  the  cur- 
rent, so  that  no  estimate  for  dredging  is  considered  necessary. 

The  west  channel  at  Swan  Island  has  but  one  obstruction  which  is 
considered  worthy  of  notice  at  present;  this  is  known  as  Hatch's  Eock 
Shoal.  The  stream  at  this  place  is  so  wide  that  no  channel  of  good 
depth  can  be  maintained  without  wing-dams  and  training-walls  to  re- 
duce the  width  and  secure  a  scouring  effect  by  the  current. 
^  The  channel  dredged  some  years  ago  was  Ulled  again  in  a  short  time, 
and  a  repetition  of  the  experiment  is  not  advisable. 

Three  wing-dams  of  stone  and  brush  are  recommended  essentially  as 
indicated  on  the  map.    (Sheet  IN"©.  11.) 

These  works  will  require  16,000  tons  of  stone  and  1,200  cords  of  brush. 

I  believe  that  the  wing-dams  will  accomplish  all  that  is  necessary, 
without  any  resort  to  dredging,  but  in  any  event  the  contraction  works 
are  indispensable  to  maintain  a  channel. 

While  there  are  other  points  between  Augusta  an<J  the  foot  of  Swan 
(Perkin's)  Island,  which  might  be  improved,  those  here  discussed  in- 
clude all  that  seem  to  demand  any  immediate  attention. 

In  the  river  at  Bath  are  several  ledges  which  are  annoying,  but  with 
one  exception  they  do  not  seem  to  be  in  the  way  of  general  navig^atiou 
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of  the  river,  and  I  do  not  even  regard  this  one  as  of  vital  importance. 
The  ledge  is  locally  known  as  Houghton's  Rock.  If  removed  at  all,  the 
depth  should  be  made  at  least  20  feet  5  otherwise  it  would  be  as  likely 
to  do  damage  as  it  is  at  present. 

The  shoal,  above  20  feet  depth,  contains  343  cubic  yards,  about  three 
fourths  of  which  is  ledge.  It  is  estimated  thq^t  its  removal  will  cost  $20 
per  cubic  yard  for  the  entire  amount. 

The  following  is  a  condensed  estimate  of  the  improvements  here  pro- 
posed, and  the  various  pla<;es  are  arranged,  with  the  exception  of  Bath, 
in  the  order  of  their  distance  above  the  foot  of  Swan  Island,  and  this 
indicates  in  a  general  way  the  order  in  which  I  consider  it  advisable  to 
carry  on  the  work : 

Beef  Rock  Shoal:  Stone  aud  brash  dike  and  wing-dams $104,000 

Beef  Rock  Beacon 1,520 

Hatch's  Rock  Shoal :  Three  wing-dams 18,600 

Lovejoy's  Narrows :  Removing  8,008  cnbie  yards  lodge,  at  $12.50 100, 100 

Hodilication  of  jetty  at  head  of. Swan  Island 3,000 

Upper  sand-bar,  wing-dam,  and  dike: 

"51,000  tons  of  stone,  at  $1 SI,  000 

:),  350  cords  of  brush,  at  $3 1 10,050 

Removing  bridse-piers  at  Hallowell 875 

Bemoyin^  shoals  from  Gardiner  to  An^ii^ta 77, 350 

For  snpenntendence,  surveys,  and  engineering,  contingencies,  add  about  10 

percent 36,505 

Total 403.000 

Hon^bton's  Rock  being  at  Bath  and  separated  from  the  other  improvements,  its  re- 
moval is  estimated  separately,  viz: 

343  cubic  yards,  at  $20 $6,860 

Engineering  contingencies 640 

Total 7,500 

For  a  more  detailed  description  of  the  survey  and  discussion  of  the 
subject,  1  invite  attention  to  the  report  of  Mr.  F.  S.  Bnrrowes. 

In  closing  this  report  it  seems  proper  to  ask  attention  to  the  fact 
that  the  amount  of  navigation  on  the  river  is  very  large,  and  the  com- 
merce is  of  a  kind  which  makes  the  rate  of  freights  a  matter  of  interest 
to  a  large  section  of  country,  especially  along  our  Atlantic  coast. 

Upon  many  other  rivers  in  the  country  the  importance  of  small  and 
inexpensive  lights  to  mark  bends  or  crossings  in  the  channel  has  been 
fully  recognized,  and  the  want  ha«  been  supplied. 

A  few  such  lights  judiciously  locat4jd  upon  the  Kennebec  Eiver  would 
be  of  great  advantage,  and  I  recommend  that  the  subject  of  such  lights 
be  considered  as  an  important  factor  in  improving  the  navigation. 
Very  respectfully,  your  obedient  servant^ 

Jared  a.  Smith, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  f.  8.  burrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,,  December  20, 1887. 
Major  :  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of  the  Ken- 
nebec Biver,  Maine,  at  Bath  and  from  Augusta  to  the  lower  end  of  Perkin's  (Swan) 
Island,  made  nnder  yonr  direction  in  accordance  with  river  and  harbor  act  of  August 
5, 1886.  As  shown  in  your  preliminary  report,  the  Perkin's  Island  of  the  act  is  the 
one  locally  known  as  Swan  Island,  and  will  bo  referred  to  by  that  name  throughout 
this  report. 
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The  survey  was  commenced  at  Augusta,  July  5, 1887,  the  party  cousietiug  of  one  as- 
sistant engineer,  one  jnstrument-mau,  two  recorders,  one  rodman,  one  leadsman,  two 
boatmen,  and  a  cook.  In  order  to  expedite  the  work  two  small  flat-boats  with  rough 
cabins  on  them  were  hired,  in  which  the  party  lived  and  which  were  dropped  down 
the  river  as  the  work  progressed.  The  field  work  was  completed  at  Bath,  August  i:?, 
and  the  party  disbanded. 

As  with  the  fundp  available  it  was  not  possible  to  make  a  continuous  detailed  sur- 
vey of  the  river  between  the  points  named  (a  channel  length  of  27  miles),  it  was  de- 
termined to  make  close  examinations  at  those  points  only  where  navigation  was 
known  to  bo  obstructed,  and  to  entirely  omit  the  parts  in  good  navigable  condition  as 
shown  by  the  charts  of  previous  surveys  as  well  as  by  the  testimony  of  those  con- 
stantly using  the  river.  In  accordance  with  this  decision,  the  following  general  plan 
was  pursnocf : 

Between  Augusta  and  Gardiner,  a  distance  of  6f  miles,  there  are  six  shoals,  locally 
known — beginning  at  Augusta— as  Gage's,  Brittle,  Hallowell,  Shepard's  Point,  Hink- 
ley's,  and  Brown's  Island  shoals,  the  latter  !■}  miles  above  the  bridge  at  Gardiner.  A 
continuous  survey  was  made  of  the  portion  of  the  river  including  these  shoals,  as  the 
pools  between  them  are  short  and  as  a  definite  knowledge  of  their  depth  would  be 
necessary  in  determining  the  depths  to  be  made  through  the  shoals.  Four  charts 
made  to  a  scale  of  1 :  2000  show  this  portion  of  the  river,  and  a  fifth  to  the  s^me  scale 
showa  the  channel  in  the  vicinity  of  the  bridge  at  Gardiner. 

Between  Gardiner  and  the  foot  of  Swan  Island  in  the  main  (that  is  eastern)  channel 
the  localities  surveyed  and  mapped  are  as  follows :  Green's  Ledge,  Chart  No.  6,  scale 
1 :  1000  ;  Upper  Sand  Bar  at  South  Gardiner,  Chart  No.  7.  scale  1 :  2000 ;  rock  at  Ber- 
ry's ice-houses,  Chart  No.  8,  scale  1 :  1000 ;  and  Beef  Rock  Shoal,  in  eastern  channel 
of  Swan  Island^  Chart  No.  9,  scale  1 :  2000.  These  are  the  only  points  in  this  portion 
of  the  main  channel  at  which  improvements  could  be  made  with  signal  benotit  to 
navigation,  except  Lovejoy's  Narrows,  also  in  eastern  channel  at  Swan  Island,  where 
some  work  has  already  been  done,  and  of  which  sufficiently  detailed  surveys  have 
been  made  on  which  to  base  estimates  for  further  improvement. 

In  the  western  channel  at  Swan  Island  surveys  were  made  of  breakwater  and  shoal 
at  head  of  Swan  Island.  Chart  No.  10,  scale  1 :  2000  of  Hatch's  Rock  Shoal ;  Chart 
No.  11,  scale  1 :  3000,  and  of  shoal  at  foot  of  Swan  Island,  Chart  No.  12,  scale  1 :  2000. 

At  Bath  surveys  were  made  of  three  ledges  near  the  wharves  and  mapped  on  one 
chart.  No.  13,  scale  1 :  1000. 

MANNER  OF  MAKING  SURVEY. 

The  same  question  of  economy  influenced  largely  the  methods  of  making  the  survey 
adopted,  so  that  as  much  time  as  possible  could  be  given  to  the  location  and  deter- 
mination of  the  soundings. 

On  the  oontinnons  portions  of  the  survey  a  measured  azimuth  line  was  run  down 
the  river  and  points  on  opposite  shore  located  by  triangulation,  buildings,  wharves, 
points  on  high-water  line,  and  other  topographical  features  being  located  by  stadia 
measnremeut. 

On  the  shorter  shoals  a  system  of  triangles  was  used,  the  topography  being  filled  in 
with  the  scadia.  Wherever  practicable  the  stations  wore  marked  by  drill-holes  in  the 
ledge,  or  established  with  reference  to  prominent  landmarks,  such  as  corners  of 
wharves,  buildings,  etc.  No  attempt  was  made  to  make  a  close  topographical  survey 
of  the  banks  above  high-water  line. 

SOUNDINGS. 

All  soundings  were  located  by  intersection,  either  with  two  instruments,  or  on  one 
instrument  and  an  established  range.  The  depths  were  measured  either  with  a  sound- 
ing lead  and  graduated  brass  chain  or  with  a  graduated  rod,  the  latter  being  used 
for  depths  less  than  20  feet. 

TIDES. 

As  it  was  not  feasible  during  the  survey  to  make  a  continuous  series  of  observa- 
tions at  one  point  for  the  determination  of  the  rise  and  fall  of  tides,  the  planes  of  ref- 
erence of  mean  high  water,  mean  low  water,  and  lowest  water  were  taken  from 
charts  and  bench-marks  of  previous  surveys.  The  mean  oscillation  of  tides  Iroin 
these  data  is  about  5  feet  throughout  the  whole  length  of  the  river  from  Augusta  to 
foot  of  Swan  Island.  The  tide-gauges  on  which  observations  were  made  for  reduction 
of  soundings  were  connected  with  each  other  by  simultaneous  observations  at  slack- 
water.  A  bench-mark  was  establinhoxl  for  oacli  gauge,  the  locations  and  elevations 
being  indicated  on  the  charts,  and,  wherever  possible,  were  connected  with  bench- 
marks of  previous  surveys. 


Digitized  by  VjOOQIC 


APPENDIX   A — REPORT   OP   LlEUT.   COL.    SMITH,  423 

AUGCyiTA  TO  GARDINKR. 

All  tho  shoals  in  this  reach  of  river,  that  Ih  Gage's,  Britt*8,  Hallowell,  Shepard^s 
Point,  HiDkley's,  and  Brown's  Islaud,  \vit  h  1  Uc  exception  of  the  last  named,  have  been 
improved  by  the  General  Govcruuient,  the  improvements  consisting  in  dredged  chan- 
nels lOO  foet  in  width  and  (4  feet  in  depth  on  the  first  two,  and  7  feet  in  depth  on  the 
last  three  shoals.  The  plane  of  reference  used  was  the  lowest  water  observed  in  the 
sammer  of  1867.  For  oonvenience  of  comparison  the  same  plane  of  reference  for 
soundings  was  adopted  in  this  portion  of  the  present  survey,  connection  being  made 
by  means  of  the  bench-mark  at  the  lower  tide-gauge  at  Hallowell,  as  it  was  the  only 
one  which  remained  undisturbed  or  could  be  deiinitcly  located.  This  plane,  being 
that  of  an  exceedingly  low  run  of  summer  tides,  is  at  least  2  feet  below  usual  low 
tides,  so  that  any  improvement  made  with  it  as  a  datum  would  ordinarily  yield  2 
feet  more  depth  than  that  indicated. 

Gage^s  Shoal  begins  1,200  feet  below  the  bridge  at  Augusta,  is  2,800  feet  long  be- 
tween the  8-foot  curves,  and  hus  a  least  depth  of  r4  feet.  Through  a  large  part  of 
the  dredged  channel,  however,  the  dopth  of  G^  feet  has  remained  and  the  partial 
shoaliBg  may  have  been  caused  by  the  freshet,  which  carried  away  the  dam  at  Au- 
gusta, bringing  with  it  much  silt  and  heavy  debris,  which  it  was  unable  to  carry  far. 
The  material  of  which  it  is  composed  is  coarse  gravel  and  large  bowlders. 

BritV9  Shoal  ends  a  short  distance  above  the  old  bridge  site  at  Hallowell;  it  is 
3,700  feet  in  lergth  between  8- foot  curves,  and  has  a  least  available  depth  of  4.7  feet. 
Throughout  most  of  its  length,  however,  the  dredged  channel  has  maintained  its  depth 
of  G^  leet.  The  material  of  which  it  is  composed  is  coarse  gravel  and  sand.  At  both 
Gage's  and  Britt'e  shoals  several  large  bowlders  close  to  the  edge  of  the  channel  add 
hazard  to  navigation.  The  depth  to  be  obtained  by  improvement  shonld  be  the 
same  for  both  shoals,  as  they  are  close  together  and  there  is  no  shipping  point  be- 
tween them. 

At  Hallowell  the  piers  of  the  bridge  carried  away  by  a  freshet  remain  standing  and 
obstraot  navigation  to  some  extent ;  the  piers  which  caught  the  ends  of  the  draw 
being  especial^  hazardous,  as  their  tops  are  nearly  in  the  plane  of  low  water. 

Hallowell  ana  Shepard^a  Point  ahoaU  are  practically  continuous,  and  beginning  just 
below  the  wharves  at  Hallowell  have  a  combined  length  of  4,700  feet  between  10  feet 
carves.  The  dredged  channels  have  maintained  their  depths  of  7  feet,  but  have  been 
somewhat  narrowed. 

Both  of  these  shoals  are  in  excessively  wide  portions  of  the  river.  The  outs  were 
made  in  nearlv  straight  lines  throneh  the  flats,  the  crooked  natural  channels  which 
followed  the  anores  being  abandoned.  The  material  appears  to  be  mostly  sand,  with 
some  gravel. 

HitSdey^B  Shoal,  2^  miles  above  Gardiner,  is  also  in  a  wide  part  of  the  river.  Its 
length,  between  10-foot  carves,  is  2,200  feet,  and  least  depth  6.5  feet.  The  material  of 
which  it  is  composed  is  sand,  coarse  gravel,  and  possibly  some  ledge. 

Brown^B  Island  Shoal  is  at  the  head  of  and  opposite  Brown's  Island,  which  here 
divides  a  very  wide  part  of  the  river,  the  western  port  being  shallow  and  the  eastern 
and  navigable  channel  being  narrow  and  crooked,  with  a  least  depth  of  6.5  feet.  The 
material  of  which  this  shoal  is  composed  is  apparently  sand  and  loose  gravel. 

About  midway  between  Brown's  Inland  and  Hinkley's  shoals  the  channel,  althongh 
maintaining  a  depth  of  10  feet,  becomes  very  narrow,  and  should  be  widened  in  order 
to  make  this  depth  available  for  navigation. 

Between  Brown's  Island  and  Gardiner  there  is  a  least  depth  of  10  feet,  and  this  ap- 
pears to  be  the  limit  which  could  be  obtained  above  that  point  without  excessive 
cost.  This  depth  could  be  made  through  Brown's  Island  and  Hinkley's  shoals,  and 
perhaps  through  Bhepard's  Point  and  Hallowell  shoals.  Above  Hallowell  a  depth 
of  8  feet  would  be  sufficient  for  present  navigation,  and  is  perhaps  all  that  could  be 
obtained  without  outlay  disproportionate  to  tho  benefits  derived  therefrom. 

Immediately  above  the  bridge  at  Gardiner  the  water  has  shoaled  in, front  of  the 
wharves,  the  cause  being  presumably  tho  checking  and  deflection  of  the  current  by 
the  piers  of  the  bridge.  Below  the  bridge,  and  just  off  the  lower  end  of  the  Boston 
steamer  wharf,  is  a  shoal  composed  of  logs  and  sawdust,  with  bowlders  on  tox),  which 
are  only  6^  feet  below  low  water.  It  is  known  as  the  Steam-boat  Shoal,  and  is  in  such 
a  position  as  to  be  a  source  of  danger  to  boats  loading  at  the  wharf.  One-half  mile 
below  the  bridge  at  Gardiner  the  river  widens  and  the  channel  becomes  shoal  and 
crooked.    It  maintains,  however,  a  least  depth  of  Hi  feet  at  lowest  water. 

GARDINER  TO    SWAN  ISLAND. 

The  portion  of  the  river  from  Gardiner  to  tho  head  of  Swan,  a  distance  of  10  miles, 
is  remarkably  free  from  serious  obstructions  and  lias  throughout  almost  its  entire 
length  an  available  channel  depth  of  13  or  14  foet  at  mean  low  water.    Along  this 
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part  of  the  river  are  most  of  the  large  ice-houses,  the  shipments  from  which  consti- 
tute the  great  bulk  of  the  commerce  of  the  river.  The  obstructions,  of  which  sur- 
reys were  made,  are  lireeu^H  Ledge,  Upper  Sand-bar,  and  rock  at  Berry's  Ice-house. 

Oreen*8  L€dge^  2i  miles  below  Gardiner,  is  a  ledge  of  rock  'nearly  in  mid-river  It  is 
abont  150  feet  long  and  50  feet  wide,  and  has  a  least  depth  on  It  at  mean  low  water  of 
3  feet.  To  the  west  of  it  there  is  a  channel  17r>  feet  wide  and  14  feet  deep.  As  the 
river  here  is  nearly  straight,  the  ledge,  if  well  buoyed,  would  not  greatly  interfere 
with  navigation.    Its  removal  so  as  to  widen  the  channel  would,  however,  be  a  benefit. 

The  Upper  Sand-har  is  opposite  the  lower  end  of  South  Gardiner,  and  Just  below 
Nehnmke^  Island.  It  is  a  sand-shoal,  which  reaches  entirely  across  an  excessively 
wide  section  of  the  river.  A  channel  100  feet  wide  and  10  feet  deep  at  low  water  was 
dredged  through  the  bar  in  1871.  This  channel  has  been  partly  filled  in  by  the  shift- 
ing sand,  and  it  would  seem  that  in  order  to  maintain  a  channel  some  auxiliary  works 
would  have  to  be  constructed  to  reduce  the  width  of  the  cross-section.  The  present 
length  of  the  shoal,  between- 14 -foot  curves,  is  2, 500  feet,  and  there  is  a  least  available 
depth  through  the  old  cut  of  9^  feet  at  mean  low  water. 

Berry's  Bock  is  a  ledge  in  front  of  Berry's  Ice-houses  and  about  li  miles  above  Ice- 
boro.  It  is  about  90  feet  long  and  60  feet  wide,  and  has  a  least  depth  on  it  of  5  feet 
at  mean  low  water.  It  is  nearly  in  mid-river,  but  there  is  a  clear  channel  to  the  east- 
ward of  it  200  feet  wide  and  16  feef  deep  at  mean  low  water.  If  well  buoyed  it  is 
not  a  serious  obstacle  to  navigation,  but,  as  in  the  case  of  Green's  Ledge,  its  removal 
would  allow  of  the  handling  of  large  tows  with  greater  safety. 

SWAM  ISLAND  CHAMNBL8. 

Swan  Island  divides  the  river  into  two  channels  for  a  distance  of  5  miles,  beginninji: 
about  a  mile  above  the  landing  at  Richmond.  The  easterly  channel  has  the  greater 
depth  of  water  through  it,  and  is  consequently  always  used  by  the  deep-draught  ves- 
sels. It  is  obstruoted  at  only  two  points,  Lovejoy's  Narrows  and  Beef  Rock  Shoal. 
The  former,  as  previously  stated,  has  been  improved  by  the  removal  of  rocks  from  the 
channel,  and  an  estimate  submitted  for  its  further  improvement  The  plane  of  ref- 
erence for  the  soundings  used  in  present  surveys  of  the  Swan  Island  channels  is  mean 
low  water,  as  established  by  the  United  States  Coast  and  Geodetic  Survey,  and  is  same 
as  the  one  used  for  the  rarious  improvements  made  in  the  vicinity. 

At  Beef  Bock  Shoal  the  river  is  very  wide,  and  is  divided  at  low  water  by  a  middle 
bar  into  two  channels,  in  each  of  which  there  are  shoals  having  a  depth  of  only  10 
feet  at  mean  low  water.  The  formation  of  this  bar  is  caused  by  the  ledge  at  its  head 
known  as  Beef  Rock,  and  which  projects  4.5  feet  above  mean  low  water.  The  concen- 
tration of  the  water  in  one  ohannel  would  doubtless  cause  scouring  action  sufficient 
to  yield  a  good  navigable  depth  through  the  shoal ;  it  would  at  least  be  a  necessary 
part  of  a  plan  to  maintain  a  channel  however  obtained.  The  easterly  channel  is  the 
one  at  present  most  used,  the  shoal  being  short'Cr,  and  it  would  seem  to  be  the  most 
available  for  improvement,  as  the  material  of  which  it  is  composed  appears  to  be  all 
sand,  and  there  would  be  less  likelihood  of  encountering  ledge  than  in  the  westerly 
channel,  which  follows  close  along  the  rocky  shore  of  Swan  Island.  The  depth  to  be 
obtained  at  this  shoal  should  be  at  least  as  great  as  the  draught  of  the  largest  vessels 
navigating  the  river,  as  tows  start  from  points  above  at  high  tide,  and  reaching  this 
point  at  or  near  low  water  are  often  delayed  until  the  next  high  water.  The  draught 
of  vessels  at  present  using  the  river  seldom  exceeds  15  feet. 

Swan  Island,  western  channel. — The  western  channel  is  used  almost  exclusively  by 
the  steamers  plying  between  points  up  the  river  and  Boston,  Portland,  and  the  mouth 
of  the  river,  bein^  compelled  to  take  this  route  in  order  to  land  at  the  town  of  Rich- 
mond, about  a  mile  below  the  head  of  the  island.  The  greatest  draught  of  any  of 
these  boats  is  9^  feet,  and  as  for  a  distance  of  2|  miles  tl^e  available  depth  of  the 
channel  is  barely  10  feet,  it  would  be  useless  to  attempt  to  obtain  a  greater  depth  than 
that  through  the  shoals. 

At  Head  of  Swan  Island  a  breakwater  has  been  constructed,  extending  from  the  head 
of  the  island  550  feet  up-stream,  with  the  evident  intention  of  diverting  a  greater 
proportion  of  the  water  down  the  west  channel.  At  the  same  time  a  ohannel  was 
dredged  throucrh  the  shoal  opposite  the  breakwater  to  a  depth  of  10  feet  at  mean  low 
water.  This  channel  has  shoaled  somewhat,  but  there  remains  now  an  available 
depth  of  9^  feet  over  the  shoal.  It  is  doubtful  if  the  breakwater  has  been  efficacious 
either  in  scouring  or  maintaining  the  channel.  It  is  claimed  by  some  of  the  parties 
engaged  in  the  ice  traffic  that  it  causes  the  ice  to  break  up  and  jam,  and  prevents  the 
formation  of  smooth  ice-fields  suitable  for  cutting  in  its  vicinity. 

Hatches  Bock  Shoal^  1  mile  below  Richmond,  is  a  sand-bar  in  a  wide  part  of  the 
river,  through  which  a  channel  was]at  onetime  dredged  to  a  depth  of  10  feet  at  mean 
low  water.  There  is  a  barely  perceptible  trace  of  this  channel  now  to  be  found,  the 
depths  through  it  varying  from  7.5  to  8  feet. 
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Iq  order  to  maiDtaia  a  channel  here  it  woald  seem  to  be  necessary  to  rednce  the 
river  to  a  width  normal  for  the  depth  reqnired.  Tl^e  present  length  of  the  shoal  be- 
tween 10-feet  carves  is  2,000  feet. 

At  ahoalatfoot  of  Swan  Islund  a  channel  was  also  dredged  to  a  depth  of  11  feet  at 
mean  low  water,  and  has  sboaled  bat  slightly  since. 

Bath. — At  Bath  tbree  rocks  lying  close  to  the  wharves  were  sonnded.  The  lower 
one  is  50  feet  o£f  the  Steam  Mill  VVbarf,  and  is  aboat  in  the  middle  of  the  small  chan- 
nel between  this  wharf  and  the  large  ledge  known  as  Steam  Mill  Bock.  Its  top  is 
only  2.5  feet  below  mean  low  water  and  is  in  the  way  of  vessels  Jlieing  dropped  against 
this  wharf. 

The  second  rock  is  185  feet  off  Hanghton's  Wharf,  its  top  bein^  13  feet  below  mean 
low  water  and  7  or  8  feet  above  the  general  level  of  the  surronndinff  bottom.  One  or 
two  heavily  laden  vessels  have  been  known  to  hang  on  the  rook  ^r  a  short  time  at 
low.tide.  It  is  the  only  one  of  the  three  rocks  surveyed  which  conld  be  regarded  as 
at  all  interfering  with  the  free  navigation  of  the  river.  . 

The  third  is  close  into  the  railroad  wharf,  its  top  being  12.5  feet  below  mean  low 
water.    It  is  small  and  unimportant,  and  entirely  out  of  the  way  of  navigation. 

RBBUMi. 

Th^  foregoing  detailed  descriptions  are  held  to  include  all  the  points  at  which  im- 
provements conld  be  made  with  reasonable  economy  and  without  altering  the  regi- 
men of  the  river. 

First  in  order  of  importance  to  the  principal  commerce  of  the  river,  that  is,  the 
deep-draught  vessels  carrying  ice,  is  the  improvement  of  the  Beef  Book  Shoal,  which 
would  prevent  the  dela^  of  twelve  hours  to  the  large  tows.  Tl^e  upper  sand-bar  is 
also  a  uuitfhl  source  of  annoyance  and  delayi  as  the  channel  being  narrow  as  we.ll  as 
shoal  large  tows  can  not  be  taken  through  it  unbroken.    . 

The  improvement  of  Brown's  Island  and  Hinckley's  Shoals  would  carry  the  channel 
to  the  present  head  of  the  heaviest  ioe  traffic.  Further  up  lighter  vessels  are,  oi 
necessity,  used  for  bringing  Ice,  stone,  and  lumber  from  x>oints  above. 

The  principal  immediate  advantage  of  the  improvement  of  this  upper  portion  of 
the  river  would  be  the  prevention  of  vexations  and  costly  delays  to  the  steam-boats, 
and  as  they  are  also  compelled  to  navigate  the  western  channel  at  Swan  Island  the 
improvement  of  Hatohe's  Rock  Shoal  is  of  vital  importance  to  them. 

The  removal  of  Green's  Ledge  and  Berry's  Rock  would  be  a  benefit  to  navigation, 
but  is  of  less  importance  than  the  improvements  at  the  other  points  named.' 

I  was  unable  to  obtain  any  statistics  of  importance  tonching  the  commerce  of  the 
river  other  than  those  given  in  your  preliminary  report,  which,  however,  show  con- 
elnsively  the  importance  of  tho  river  as  an  artery  of  trade  and  the  necessity  for  its 
improvement. 

Very  respectfully,  your  obedient  servant, 

F.   S.   BURROWES, 

Aefislant  Engineer. 

Maj.  Jarrd  a.  Smith, 

Corp»  of  Engineers^  U,  S.  A, 


A  20. 

preliminary  examination  of  penobscot  river,  maine,  from  ban- 
gor to  bucksport  narrows. 

United  States  Engineer  Office, 

Portland^  Me.y  January  11, 1887. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  the  Penobscot  River,  Maine,  from  Bangor  to 
Bocksport  Narrows,  in  accordance  with  instructions  from  the  Chief  of 
Engineers  dated  September  27,  and  October  28, 1886. 

On  the  14th  and  15th  of  December,  1886, 1  visited  Bangor  and  Bucks- 
port,  and  also  went  in  a  tug  over  the  portion  of  the  river  where  im- 
provements seem  to  be  reqnired. 
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From  the  facts  gathered  by  observation  and  inquiry,  it  is  my  opinion 
that  the  portion  of  the  river  indicated  is  well  worthy  of  improvement 
by  the  General  Government. 

This  opinion  is  based  npon  the  following  points : 

The  head  of  navigation  of  the  river  at  Bangor  is,  by  the  channel,  19 J 
miles  above  the  "  Narrows  "  at  Bucksport,  27  miles  above  the  month  of 
the  river  at  Fort  Point  Ledge,  on  Penobscot  Bay,  and  63  miles  above 
the  headlands  of  the  coast. 

Navigation  at  Bangor  includes  regnlar  lines  of  steamers  and  many 
sailing  vessels,  affording  communication  with  the  interior  of  the  State, 
and  intersecting  the  lines  of  railroads  which  reach  across  the  State  into 
the  provinces  of  New  Brunswick  and  Nova  Scotia. 

During  about  three  months  in  the  winter  at  Bangor,  and  over  a  dis- 
tance of  several  miles  below,  the  river  is  closed  by  ice,  so  that  the  steam- 
ers and  sail  vessels  make  their  landings  at  Winterport,  about  14  miles 
below  Bangor. 

From  April  to  December,  1886,  inclusive,  1,798  sailing  vessels  were 
taken  up  the  river  to  the  wharves  at  Bangor  and  returned :  the  average 
tonnage  of  these  vessels  is  estimated  as  not  less  than  300  tons  each. 
Most  of  them  carry  freights  in  both  directions,  though  the  outward 
freights  are  much  the  larger.  In  addition  to  the  above  there  are  about 
300  vessels  of  less  than  50  tons  each,  of  which  no  regular  reports  sire 
made  by  the  harbor-master. 

During  the  year,  and  especially  from  December  to  March,  inclusive,  a 
large  number  of  vessels  receive  and  discharge  cargoes  at  Winterport ; 
the  number  of  these  amount  to  several  hundred  in  all,  but  I  have  not 
been  able  to  obtain  the  exact  figures. 

At  Bucksport,  above  the  "  Narrows,"  there  were  150  arrivals  and  137 
departures  during  the  year  1886. 

Sixty -three  vessels  are  owned  in  Bucksport  alone. 

The  Boston  and  Bangor  Steamship  Company  ran  a  steamer  six  times 
per  week  during  the  summer  season,  and  four  times  per  week  during 
the  remainder  of  the  year. 

The  Bangor  and  Bar  Harbor  Steam-boat  Oomimny  run  a  steamer 
twice  weekly  during  the  summer  and  early  autumn  months. 

The  regular  steamers,  added  to  the  tugs  employed  upon  the  river, 
make  a  large  total  for  the  amount  of  navigation  and  the  value  of  inter- 
ests involved. 

The  obstructions  to  navigation  are  all  included  between  Bangor  and 
Bucksport  Narrows.  They  are  not  numerous  nor  of  a  character  difficult 
to  remedy;  they  consist  almost  entirely  of  bars  in  the  wide  part  of  tbe 
river  between  Bucksport  and  Winterport,  though  it  is  probable  that 
some  minor  points  above  may  require  attention. 

A  project  for  improvement  of  the  river  from  Bangor  to  Crosby's  Nar- 
rows is  still  incomplete.  Surveys  above  that  point  have  been  already 
made. 

Many  of  the  vessels  plying  on  the  river  to  Bangor  draw  from  15  to 
18  feet  of  water,  and  in  one  instance  a  vessel  drawing  22  feet  and  7 
inches  was  towed  down  the  river  at  high  water.  The  greatest  depth 
over  the  bar  below  Winterport  is  not  more  than  11  feet  at  mean  low 
water.  This  causes  great  detention  and  some  danger  to  vessels  in  tow 
of  a  tug. 

As  the  Coast  Survey  charts  are  not  in  sufficient  detail  for  the  purpose 
required,  I  recommend  that  a  survey  of  the  river  be  made  from  Crosby's 
Narrows  to  the  narrows  at  Bucksport,  a  distance  of  16  miles.  For  the 
part  above  Winterport  soundings  may  be  made  at  wide  intervals;  be- 
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low  that  place,  a  diatauce  of  5.J  miles,  tlio  survey  should  be  made  care- 
fully in  detail.    The  expense  of  such  a  survey  is  estimated  as  follows: 

Field  work  of  surveying  party  in  cbsirgo  or  asaistaut  engineer,  fifty  days,  at 
$20 , $1,000 

Incidental  expenses  of  trau8X)ortation,  hireof  boats,  purchase  of  lumber,  nails, 
etc '.  200 

Salary  of  assistant  engineer  and  for  office  expenses,  platting  maps,  and  com- 
pleting a  project  lor  necessary  improvements .^ 300 

Total 1,500 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Major  of  Engineers. 
Brig,  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


SURVEY  OF  PENOBSCOT  EIVEB,  MAINE,  FROM  BANGOR  TO  BUCKSPORT 

NARROWS. 

United  States  Engineer  Office, 

Portland^  Me.^  January  11,  1888. 

Sir  :  In  compliance  with  instructions  from  thef  Chief  of  Engineers, 
dated  March  16,  1887, 1  have  the  honor  to  submit  the  following  report 
of  a  survey  upon  the  Penobscot  River,  Maine,  between  Bangor  and 
Buckspprt  I^arrows,  and  to  include  in  the  report  an  estimate  of  the  cost 
of  works  of  improvement. 

The  amount  of  funds  allotted  for  this  survey  was  very  small,  so  that 
it  was  impracticable  to  make  a  general  survey  between  the  limits  indi 
cated,  and  I  was  compelled  to  limit  the  work  to  the  portion  included 
between  Winterport  and  Bucksport. 

Thq  surveys,  projects,  and  estimates  hitherto  made  and  laid  before- 
Congress  cover  the  part  from  Bangor  to  Crosby's  Narrows,  and  below 
the  latter  point  there  is  no  obstruction  worthy  of  present  consideration 
save  in  the  portion  which  has  been  included  in  this  survey. 

Below  Winterport  the  river  makes  a  bend,  so  that  the  direction  of  the 
current  is  changed  to  about  a  right  angle  ftom  its  former  course. 

At  this  place  the  river  becomes  nearly  three  times  as  wide  as  it  will 
average  at  points  above,  and  it  is  fully  twice  as  wide  as  at  any  place  in 
the  river  where  a  good  channel  is  maintained  by  natural  conditions. 

The  place  is  known  as  Frankfort  Flats.  Being  in  a  bend,  the  great 
width  is  less  prejudicial  than  it  would  be  in  a  straight  reach,  because 
the  strongest  current  follows  tho  outer  part  of  the  bend,  and  is  thus 
more  rapid  than  if  it  were  uniformly  diffused. 

Opposite  the  middle  of  the  flats  is  a  tidal  arm  and  tributary  of  the 
Penobscot  known  as  Marsh  River.  The  ebb  tide  from  this  river  sets 
out  very  strongly,  and  assists  in  producing  effects  in  the  current  below 
its  mouth,  which  cause  great  irregularity  in  the  channel. 

These  irregularities  are  continued  some  distance  below  the  flats  to  a 
point  known  as  High  Head. 

Owing  to  the  limitations  in  the  survey  I  found  it  impracticable  to  ob- 
tain a  competent  and  reliable  man  to  do  the  work,  and  was,  therefore, 
nnder  the  necessity  of  assigning  it  to  Mr.  A.  0.  Both,  assistant  engi- 
neer, whose  duties  upon  other  works  of  importance  made  it  impossible 
to  give  his  time  until  nearly  the  Ist  of  October. 
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I  was  compelled  to  close  the  field  work  on  the  Ist  of  November  from 
lack  of  fuuds,  tboagh  the  current  observations  were  incomplete  and  no 
borings  had  been  made. 

The  ihap  has  been  made  in  the  office  by  Mr.  Both,  and  the  studies  for 
the  improvement  have  been  made  by  him  and  myself  in  mutual  discus- 
sion and  consultation.  The  resulting  plans  and  estimates  of  cost  are 
discussed  ki  Mr.  Both's  report,  which  I  inclose  as  part  of  my  own,  and 
to  which  I  invito  attention, 

A  tracing  of  the  map  covering  the  survey  and  plan  of  improvement 
is  forwarded  in  a  separate  x)ackage. 

It  is  ver^'  apparent  to  me  that  a  good  channel  can  not  be  made  per- 
manent at  this  place  without  constructing  works  to  concentrate  the  flow 
of  water  within  bounds  similar  in  extent  to  those  where  a  good  channel 
is  found  in  other  places. 

Having  constructed  the  jetties  which  are  indicated,  with  any  changes 
or  modifications  which  may  be  found  advisable,  it  is  probable  that  the 
amount  of  dredging  for  which  an  estimate  is  submitted  will  be  greatly 
reduced,  if  not  eliminated  entirely,  by  the  increased  scour  of  the  river. 

This  effect  depends  upon  the  character  of  the  bottom,  which  I  have 
not  been  able  to  examine  with  sufficient  care  to  predict  the  efl'ect  of  in- 
creased current  velocity  with  any  certainty.  Should  it  accomplish  what 
is  hoped  and  what  seems  probable,  the  total  estimate  of  $365,000  will 
be  djecreased  by  more  than  $  100,000. 

For  a  further  discussion  of  the  subject,  I  refer  to  my  preliminary  re- 
port and  to  the  very  complete  report  of  Mr.  Both. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


report  op  mr.  a.  c.  both,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,,  January  3,  1888. 

Major:  I  have  the  honor  to  submit *t he  following  report  upon  a  survey  of  the  Pe- 
nobscot River,  Maine,  between  Bangor  and  Bucksport,  required  by  river  and  harbor 
act  of  August  5,  1886. 

In  compliance  with  your  orders  I  proceeded  to  V^interport,  Me.,  on  September  27, 
1887,  and  commenced  the  survey  the  following  day. 

The  depth  now  available  in  this  part  of  the  river  for  safe  navigation  is  about  10 
feet  at  mean  low  water.  By  using  great  care  single  vessels  drawing  18  feet  may  be 
taken  through  this  channel.  Nearly  all  the  vessels  bound  for  or  sailing  from  Bangor 
avail  themselves  of  the  fine  tow-boat  service  maintained  between  Bangor  and  the 
mouth  of  the  river  (Fort  Point),  25  miles  below,  and  as  most  of  the  tows  consist  of  from 
six  to  twelve  and  more  vessels,  the  tortuous  courses  which  are  necessary  to  be  followed 
by  deep-laden  vessels  can  not  be  made  with  that  accuracy  required  for  their  safe  pas- 
sage over  the  existing  bars.  All  the  tows  bound  up-river  ptart  at  its  mouth  (Fort 
Point)  at  or  before  low  water,  passing  through  the  channels  between  Bncksport  and 
Winterport  at  the  low  stages  of  the  tide,  in  order  to  arrive  at  Bangor  at  time  of  high 
water.  On  the  other  hand,  aU  tows  leaving  Bangor  start  at  high  water,  and  pass  the 
channel  between  Winterport  and  Bucksport  at  time  of  low  water.  The  improve- 
ments made  and  contemplated  in  Bangor  Harbor  provide  for  a  depth  of  about  14  feet 
at  average  low-water  stage  of  the  river  (or  11  feet  at  extreme  low  water). 

The  mean  rise  and  fall  of  the  tide  here  being  13i  feet  (from  United  States  Coast 
Survey  records),  the  high-wat«r  depth  would  be  about  27  feet.  The  draught  of  the 
largest  class  of  vessels  loading  at  Bangor  for  foreign  ports  is  from  20  to  22  feet,  and 
it  is,  therefore,  desired  to  obtain  a  low-water  deptn  for  the  channel  between  Winter- 
port  and  Bucksport,  of  not  less  than  22  feet,  or,  if  possible,  24  feet,  so  that  these  ves- 
sels arriving  bore  at  time  of  low  water  may  be  able  to  pass  with  safety  and  without 
^elay. 
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TRIANGULATIOX  AND  TOPOGRAPHY. 

The  straight  and  level  stretch  of  the  cast  shore  of  the  river,  about  a  mile  below  the 
steam-boat  wharf  at  Wiuterport,  was  selected  for  measnrins  a '^base-line.''  The 
distance  between  the  north  and  south  base,  carelully  measured  with  a  steel  tape,  is 
3,727.05  feet.  The  northerly  end  of  this  line  is  marked  by  a  hole,  five-eighths  inch 
in  diameter,  drilled  into  an  embedded  granite  bowlder  located  at  the  high-water 
mark.  The  southerly  end  is  marked  by  a  similar  hole  drilled  into  the  flat  top  of  a 
sol  id  ledge.    The  direction  of  this  line  is  about  29^  30'  west  of  the  magnetic  meridian. 

All  the  triangulation  stations  are  marked  by  holes  drilled  into  either  large  bowl* 
ders,  not  likely  to  be  disturbed  by  ice  or  freshets,  or  into  solid  ledge,  and  in  such 
places  where  neither  a  bowlder  nor  ledge  was  available,  suitable  rooks  were  selected 
and  set  into  the  ground  level  with  its  surface. 

For  signals  over  these  numerous  stations  new  broom-handles  were  used  with  good 
advantage ;  they  are  quickly  fitted  and  driven  into  these  holes,  easily  removed  and 
replaced  before  and  after  occupation  of  stations  by  the  instrument,  are  always  avail- 
able for  observation,  and  will  stand  plumb  in  any  weather  or  wind  without  bracing, 
and  thus  save  a  great  deal  of  valuable  time..  Small  rod  and  white  cotton  flags,  10 
inches  square,  single  and  in  pairs,  are  nailed  to  these  sticks  for  ready  identification. 

The  promkient  features  of  the  shore-lines  between  the  triangulation  stations  were 
determined  by  telemetric  measurements.  The  triangulation  stations  on  the  west  side 
of  the  river  are  marked  I,  II,  III,  to  XXII,  and  those  on  the  east  shore  A,  B,  C,  to  W. 
The  survey  of  Bucksport  Harbor,  made  by  me  in  May,  1875,  was  connected  trigono- 
metrically  with  this  survey,  and  has  been  reduced  and  copied  on  the  accompanying 
plan. 

soUNDmos. 

All  the  soundings  shown  on  this  plan  were  taken  on  ranges  established  for  that 
purpose,  and  were  located  by  intersection  angles  taken  with  transit  instrument  from 
suitable  stations  on  shore.  For  each  sounding  the  boat  from  which  they  were  made 
was  brought  to  a  stand-still  to  insure  plumb  soundings.  At  times  when  the  tidal  cur- 
rente  were  too  strong  to  obtain  plumo  soundings  in  this  way,  the  boat  was  pulled 
above  the  ranges  and  then  dropped  down,  the  leadsman  being  in  readiness  to  catch  a 
plumb  reaaing  on  crossing  the  rauge.  A  brass  chain  and  10-pound  lead  were  used  for 
taking  soundings. 

TIDE  AND    BENCH-MARKS. 

Tide-gauges  were  established  at  Colby's  Wharf  in  Bucksport,  and  at  Boston  and 
Bangor  Steamer's  Wharf  in  Winterport.  The  gauge  at  Bucksport  was  nailed  to  the 
outer  face  of  Colby's  Wharf  and  referred  to  a  bench-mark  at  Fort  Knox  Wharf,  estab- 
lished by  me  while  making  a  survey  of  Bucksport  Harbor  in  1875.  The  reference  of 
this  beuch-mark  is  13.3  feet  above  mean  low  water.  It  was  obtained'  from  a  tide-gauge 
which  I  found  at  Colby's  Wharf,  and  which  had  been  used  the  year  previous  (1874) 
by  the  United  States  Coast  Survey.  The  record  of  that  office  gives  the  following 
data: 

Feet. 

Mean  rise  and  fall  of  tides 10.3 

Highest  observed  high  water  above  plane  of  mean  low  water 12. 1 

Lowest  observed  low  water  below  plane  of  mean  low  water 2. 7 

The  reference  for  the  gauge  at  the  Boston  and  Bangor  Steamer  Wharf  in  Winter- 
port  was  obtained  by  a  careful  transfer  of  the  reading  at  the  Bucksport  gauge  at 
high- water  slack,  which  occurs  very  nearly  at  the  same  time  at  both  places.  Tbe 
reference  of  the  Winterport  gauge  was  transferred  by  level  to  a  large,  partly  embedded 
granite  bowlder,  the  highest  point  of  which  is  15.75  feet  above  the  zero  of  that  gauge. 
The  location  of  this  bowlder  is  given  on  the  map. 

CUKRKNT   OBSERVATIONS. 

A  few  observations  only  could  be  made  to  determine  the  directions  and  velocities 
of  the  ebb  currents.  One  set  was  made  October  31  in  the  wide  portion  of  river  below 
Winterport  and  one  set  on  November  1  above  High  Head.  The  result  of  these  ob- 
servations are  shown  on  the  map  and  give  the  exact  course  taken  by  the  float,  and  the 
velocities  in  statute  miles  per  hour.  The  float  used  was  made  of  dry  pine,  4  inches 
diameter  and  12  feet  long,  weighted  at  one  end  with  iron,  so  that  the  other  end  would 
protrude  a  few  inches  only  above  the  surface  of  the  water.  This  end  carried  a  small 
flagon  a  wire  rod.  At  intervals  of  one  minute  angles  were  taken  simultaneously  by 
two  observers  on  shore  to  a  signal  held  vertically  above  the  float  by  one  of  the  men  fol- 
lowing the  float  in  a  boat.    Tbe  locations  of  the  float  and  the  velocities  of  the  current 
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J 
(between  tbcae  locations),  however,  are  given  on  the  map  for  intervals  of  five  minutes. 
The  rise  of  the  tide  on  October  31  was  11.2  feet,  and  on  November  1  it  was  11.3  feet, 
occurring  at9h.  55m-  and  lOh.  35m.  a.  m.,  respectively,  and  may  be  considered  aver- 
age high  waters.  I  would  here  state,  however,  that  .the  cnrreuts  at  the  high  runs  of 
the  tides  have  considerable  higher  velocities,  and  that  during  the  time  of  the  yearly 
spring  freshets  the  velocities  are  certainly  twice  as  high  as  those  shown  on  the  map. 
As  far  as  is  known  extensive  changes  of  the  river  bottom  take  place  mostly  dnring 
freshets.  Should  it  be  decided  to  improve  the  channel  in  these  parts  of  the  river  by 
contraction  works,  which  seems  to  be  the  only  sure  method  to  procure  permanency  to 
any  contemplated  improvement,  the  currents  of  these  fresliets  will  aid  materially  in 
removing,  by  scour,  the  shoals  now  obstructing  navigation,  while  the  velocities  of 
the  current  at  other  times  will  be  ample  to  prevent  the  lodgment  of  any  sediment, 
especially  the  sawdust  which  the  waters  of  this  river  carry. 

BORINGS. 

In  order  to  investigate  the  nature  of  the  shoals  at  the  different  places,  it  was  the 
intention  to  make  careful  borings.  The  apparatus  being  in  readiness  for  couimeuc- 
ing  these  borings  on  November  2,  on  the  evening  of  November  1  I  receive<l  from  you 
a  telegram  ordering  me  to  suspend  all  operations  for  want  of  necessary  funds. 

I  therefore  at  once  discharged  the  party,  and  returned  to  thisbtfice  the  following 
day. 

From  observations  made  during  the  survey  I  feel  inclined  to  believe  that  these  - 
shoals  consist  mostly  of  slabs,  edgings,  and  sawdnst  deposited  here  by  favorable  eddies 
and  accumulated  during  many  jrears. 

I  wonld  recommend,  however,  that  before  actual  work  is  commenced  a  thorough 
examination  of  these  shoals  be  made  to  determine  without  do':ibt  if  a  coutinnous 
channel  of  22  or  24  feet  depth  can  be  obtained  by  the  scouring  action  produced  by 
contraction  works  alone,  or  if  it  will  be  found  necessary  to  dredge  a  certain  portion 
of  the  proposed  channels  and  thereby  hasten  the  availability  of  these  channels  for 
navigation. 

Since  returning  to  the  office  the  survey  has  been  plotted  to  a  scale  of  1 :  5000,  and  a 
'  copy  of  same  is  herewith  submitted.    The  frequent  interruptions  caused  by  other 
duties  which  I  had  to  attend  to  have  delayed  an  earlier  completion  of  the  map  and 
report. 

PROJECTED  IMPROVEMENTS  AND  ESTIMATED  COST. 

Since  completing  the  map,  works  for  improving  the  channel  have  been  projected 
in  freqnent  consultation  with  yourself.  They  consist  mainly  of  a  system  of  jetties 
and  some  dredging,  should  it  be  found  necessary.  The  work  which  tne  jetties  are 
intended  to  perform  is  twofold  and  closely  dependent  npon  each  other. 

First.  A  contraction  of  the  cross-section  of  the  river  at  the  different  places  to  such 
an  extent  that  the  currents  resulting  therefrom  shall  tend  to  scour  the  material  and 
carry  the  same  to  deep  water  to  procure  a  continaous  channel  of  at  least  800  feet 
width  and  22  feet  depth  through  these  shoals. 

Second.  To  direct  the  currents  in  such  a  manner  that  the  resulting  channel  shall  pre- 
sent easy  curves ;  whether  obtained  by  scouring  or  dredging,  or  both  combined,  the 
channels  once  obtained  will  be  permanently  preserved  by  tl?e  current  as  then  directed. 

Should  future  examination  of  the  shoals  reveal  the  fact  that  dredging  has  to  be 
resorted  to  in  order  to  assist  the  scouring  action  it  is  proposed  to  cut  a  width  of  400 
feet  and  a  depth  of  22  feet  at  mean  low  water  and  lo  leave  the  remaining  shoal  ground 
to  be  Bconred  by  the  currents. 

In  view  of  the  scarcity  of  brush  in  the  vicinity  of  th^  work,  and  the  very  close 
proximity  of  granite  quarries,  it  is  x^roposed  to  build  the  jetties  of  granite  grout,  which 
can  be  had  in  large  quantities  ami  at  reasonable  cost. 

The  design  of  the  jetties  gives  the  tops  an  elevation  of  6  feet  above  mean  low  water, 
so  as  not  to  obstruct  the  river  too  much  at  times  of  heavy  freshets  and  ico^  which 
would  endanger  the  stability  of  these  jetties,  unless  built  very  mivssive. 

In  view  of  the  fact  also  that  the  strongest  currents  of  the  ebb  tide  fall  between  the 
time  of  half- tide  and  low  water,  the  height  of  jetties  is  believed  to  be  ample. 

The  jetties  are  proposed  to  be  10  feet  wide  on  top,  with  slopes  of  1  on  1,  constructed 

by  systematically  dumping  the  stone  in  place  ami  above  the  level  of  low  water,  laying 

it  carefully,  the  top  to  be  linishcd  with  heavy  split  stone  of  about  2  feet  rise* and 

10  feet  length. 

.      The  ends  of  the  jetties  should  be  protected  by  strong  headings  to  resist  the  cur- 

/  rents  and  ice  and  to  form  the  base  for  beacons  to  indicate  the  channel.    These  head- 

^  ings  or  piers  are  ]>lanned  as  frustruins  of  pyramids,  the  tops  at  high-water  level  and 

)   the  slopes  being  1  on  1^. 
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Burmounting  these  are  stone  beacons  12^  feet  high.  They  are  proposed,  to  be  built 
of  split  dimension  stone,  set  in  cement  mortar,  in  five  courses  of  2i  feet  rise  each, 
lower  course  12  feet  square  and  upper  course  (top  22^  feet  above  mean  low  water)  8 
feet  square. 

E$iimatcd  cost. 


Jetties  located  i 


A 

B 
C 
D 
£ 


Leo  ^h  in 
feet. 


920 

980 

2.650 

1,530 

1,850 


?aaDtit7 
Btnne  in 
Jetty,  in 
tone. 


51,753 
34,014 
01.719 
38,755 
24,128 


Quantity 

of  stone  in 

heudinK,  in 

tons. 


5,700 
5,700 
6,700 
6,700 
1.690 


Total 

qnantitT  of 

stone,  m 

tons. 


67,453 
40,614 
•7,419 
44,4.% 
25.818 


265,750 


Price  per 
ton. 


OerUt, 
75 
75 
76 
76 
75 


76 


Fire  beacons,  eaeh  containing  47  onbic  yards  of  split  dimension  stone,  set  in  fine  cement 
concrete,  235  cable  yards,  at  $12.76  per  cubic  yard 

Total  cost  of  Jetties 

Dredging  channel  near  Jetty  C.  409  feet  wide,  22  feet  deep  at  mean  low  water, 
will  reqniro  the  removal  of  263,482  cabic  yards,  measured  in  situ,  at  25  cents 
per  cubic  yard $65,870.50 

Dredging  channel  between  .Tetties  A  and  B,  400  feet  wide,  22  feet  deep  at  mean 
low  water,  will  require  the  removal  of  238,480  cubic  yards,  measured  in  situ, 
at25  cents  per  cubic  yard 58,620.00 

Total  cost  for  dredging 

Total  cost  for, Jetties  and  dredging , 

Add  for  contingencies  and  engineering  expenses « 

Grand  total  cost , 


Cost 


$43,089.75 
30,400.50 
73,064.25 
33,841.25 
19,363.80 


199,319.25 


2,008.25 


202,316.50 


125,490.50 


327.806.00 
87, 104  ^0 


865. 000.  CO 


Very  respectfully^  your  obedient  servant, 


MaJ.  Jarkd  a.  Smith, 

Carps  of  Engineers,  U.  S>  A, 


Jl  C.  Both, 

Assistant  EngUteer. 
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APPENDIX  B. 


IMPBOVEMENT  OP  RIVERS  AND  HARBORS  IN  MASSACHUSETTS, 


REPORT  OF  LIEUTENANT-COLONEL  GEORGE  L.  GILLESPIE,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1888,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPBOYEMENTS. 


1.  Newbury  port  Harbor,  Maasachnsetts. 

2.  Mevimac  River,  Massachusettf}. 

3.  Ipswich  River,  MassachasettH. 

4.  Harbor  of  Refi>^e,  (>audy   Bay,  Cape 

Ann,  Masaaobusetts. 

5.  GloacoMter  Harbor,  Massachaaette. 

6.  Lynn  Harbor,  Massachusetts. 


7.  Boston  Harbor,  Massachusetts. 

8.  Maiden  River,  Massachusetts. 

9.  Hinii^hani  Harbor,  Massachusetts. 

10.  Soituate  Harbor,  Massachusetts. 

11.  Plymouth  Harbor,  Massachusetts. 

12.  Pro viaoetowu  Harbor,  Massachusetts. 


EXAMINATIONS  AND  SURVEYS. 


13.  Manchester  Harbo^  Massachusetts.      I  15.  Duzbury  Harbor,  Massachusetts. 

14.  Winthrop  Harbori  Massachusetts.        |  10.  Wellfleet  Harbor,  Massachusetts. 


United  States  Engineer's  Office, 

Boston,  Mass.^  July  10,  1888. 
General:  I  have  the  honor  to  transmit  herewirh  annual  reports  of 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30,  1888. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
LieuL  CoL  of  Ungineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


Bz. 

improvement  of  harbor  at  NEWBURYPORT,  MASSACHUSETTS. 

Newburyport  is  situated  on  the  south  bank,  2j  miles  approximately 
from  the  mouth  of  the  Merrimac  lliver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Ga]>e  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distiince  of 
nearly  a  mile  outside  lies  a  sandy  bar  thrown  up  by  wave-action,  through 
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which,  previous  to  the  improvement,  a  channel  variable  in  position, 
direction,  and  depth  was  maintained  by  the  current  of  the  river,  increased 
by  the  tidal  prism  in  a  large  interior  basin  due  to  a  rangft  of  tides  equal- 
ing 7.7  feet.  For  1,000  feet  outward  from  the  gorge  towards  the  crest  of 
the  bar  the  current  was  able  to  maintain  a  channel  of  navigable  width 
and  18  feet  deep  at  mean  low  water,  and  for  a  further  distauce  of  1,500 
feet  a  channel  12  feet  deep.  From  the  18-foot  contour  on  the  inside  to 
the  same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  12- 
foot  contours  the  distance  was  3,000  feet.  The  depth  on  the  crest  of  the 
bar  was  generally  less  than  7  feet  at  mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water, 
so  that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide,  with  as  great  draught  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubble-stone  jetties,  their  outer  ends  parallel  for  1,000  feet,  and  about 
the  same  distance  apart ;  and  the  protection  of  the  beach  in  their  vi- 
cinity. 

•This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing  of 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5}  feet 
above  mean  low  water. 

The  direction  of  the  south  jetty,  and  the  character  of  the  shore  pro- 
jection were  modified  in  1883.  The  north  jetty  from  Salisbury  Beach  is 
to  be  4,000  feet  long  approximately,  and  the  south  jetty  from  Plnm  Isl- 
and is  to  be  2,400  feet  long  approximately.  Both  are  15  feet  wide  on 
top,  which  is  in  a  plane  12  feet  above  mean  low  water.  The  two  jetties 
have  slopes  of  1  on  2  on  the  sea  side,  and  of  1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimensions 
are  shown  in  the  Report  for  1881.  The  location  and  details  of  construc- 
tion of  the  dike  are  given  in  the  Report  for  1883.  The  estimated  cost 
of  the  improvement  was  $375,000. 

The  total  appropriations  for  this  work  to  date  have  been  $207,500. 
The  amount  expended  to  June  30,  1888,  was  $207,498.27. 

During  the  fiscal  year  ending  June  30, 1888,  3,443  tons  of  rabble- 
stone  were  deposited  in  the  north  jetty,  under  the  contract  of  October 
25,  1886,  with  Mr.  Charles  H.  Edwards,  at  a  cost  of  $2.23  per  ton  of 
2,000  pounds.  This  contract  was  for  15,000  tone,  more  or  less,  and 
under  it  a  total  of  14,991  tons  was  deposited,  thereby  extending  the 
full  section  of  that  jetty  390  feet.  The  contract  was  satisfactorily  com- 
pleted October  20,  1887. 

A  survey  of  the  bar  was  made  in  August,  1887.  The  result  indicated 
no  material  change  of  channel-depths  on  the  bar ;  there  was  assuredly 
no  deterioration,  but  rather  a  tendency  to  improvement. 

The  channel  had  straightened  and  moved  southward  slightly. 

A  survey  was  made  in  June,  1888.  It  showed  a  very  decided  advance 
in  the  condition  of  the  improvement.  The  12-foot  channel  had  extended 
seaward  600  feet  since  the  survey  of  1887,  and  between  the  12-foot  con- 
tour inside  and  outside,  embracing  the  bar,  the  distance  had  been  re- 
duced to  250  feet.  The  9-foot  contours  crossed  the  bar  and  formed  a 
channel  of  at  least  that  depth  750  feet  wide,  with  the  exception  of  two 
small  spots,  whose  depths  were  8.5  and  7.6  feet,  respectively. 

Within  this  9-foot  channel  three  deeper  channels  cross  the  bar. 

The,  two  most  southerly  are  direct  and  navigable.  Each  has  a  least 
depth  of  10.7  feet ;  the  most  southerly  is  at  least  150  feet  wide  j  tlje  other 
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18  at  least  200  feet  wide ;  the  third  or  northern  deep-water  channel  has 
a  leiUJt  depth  of  11.2  feet,  bat  it  is  crooked  and  not  over  100  feet  wide. 

The  high-water  line  on  the  Salisbnry  Beach  side  of  the  entrance  shows 
no  essential  change ;  on  the  Plam  Island  side,  inside  of  the  south  jetty,  it 
has  advanced  on  an  average  150  feet  northward.  This  advance  is  ap- 
parently due  to  the  increased  shelter  given  by  the  extended  north  jetty, 
and  to  a  straightening  of  the  channel. 

The  spring  freshet  in  the  river,  as  shown  by  notes  furnished  by  Mr. 
Hiram  F.  MUIs,  engineer  of  the  Essex  Company  at  Lawrence,  Mass.,  was 
not  of  an  average  height,  bat  was  of  an  unusual  duration;  the  river 
was  <^  high  '^  for  more  than  three  months,  and  to  this  is  probably  due  ' 
the  very  large  increase  of  scour  on  the  bar.  A  comparative  chart  that 
shows  the  condition  of  the  bar,  June,  1887,  and  June,  1888,  accompa- 
nies this  report. 

The  condition  of  the  improvement  on  June  30, 1888,  was  as  follows : 
The  north  jetty  had  been  completed  for  a  length  of  1,930  feet,  and  in 
addition  .745  feet  was  partly  completed ;  the  south  jetty  had  been  com- 
pleted 1,077  feet,  and  partly  completed  for  an  additional  distance  of  223 
feet,  and  its  shore  end  protected  by  a  durable  sand  catch. 

The  dike  was  completed  as  far  as  was  prudent  at  that  time  for  its 
safety.  It  was  817  feet  long,  and  5^  feet  high  above  mean  low  water, 
except  that  near  its  center,  a  weir  was  left  150  feet  long  and  2  feet  deep 
at  mean  low  water. 

The  channel  through  the  bar  was  at  least  200  feet  wide  and  10.7  feet 
deep  at  mean  low  water. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889,  con- 
tains an  item  of  (25,000  for  continuing  this  improvement,  and  if  this 
amount  should  be  appropriated  it  will  provide  for  the  delivery  of  10,000 
tons  of  stone  towards  the  extension  of  the  two  jetties.  Estimatiug  that 
the  appropriation  of  $25,000  will  be  made  very  soon  after  the  close  of  the 
present  fiscal  year,  there  will  be  required  in  addition  for  the  completion 
of  the  project  the  sum  of  $142,500,  all  of  which  it  is  recommended  should 
be  appropriated  for  the  fiscal  year  ending  June  30, 1890,  for  application 
in  extending  the  two  jetties  to  the  full  projected  length.  The  improve- 
ment is  in  a  very  encouraging  condition,  and  should  be  pushed  to  com- 
pletion with  the  least  delay  practicable.  The  advantages  to  be  derived 
from  the  completion  of  the  project  are  the  deepening  and  widening  of 
the  channel  across  the  bar,  thereby  affording  a  harbor  of  refuge  on  the 
inside  of  Salisbury  Beach,  and  also  affording  easy  access  at  high  stage 
to  the  wharves  at  Newburyport  for  vessels  drawing  17  feet  approxi- 
mately. 

This  work  is  located  in  the  collection  district  of  Newbury  pork,  Mass.,  of  which 
Kewbnryport  is  the  port  of  entry.  The  nearest  li j;ht-hoase  is  on  Plam  Island,  at  the 
entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1888,  have  been  furnished  by  the  collector  of  customs  for  New- 
bnryport,  Mass. 

Money  statement 

July  1,  1887,  amount  available $17,62:^.80 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 17,622.07 

July  1,1888,  balance  available 1.73 

Amount  appropriated  by  act  of  August  11,  1888 25,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1880 25. 001. 73 
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{Amouut  (estimated)  required  for  completiou  of  existiug  project |142,500.00 
Amouut  that  can  be  protitably  expended  in  fiscal  year  endiDg  June30, 1890  14*2^,  600. 00 
Submitted  iu  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1«66  and  1867. 

COMMKRCIAL  STATISTICS. 

Commercial  statistics  for  the  fiscal  year  ending  June  30,  1B88. 


Shipping.  Yesftela.    XoooAge. 


Foreljrn  arriyals 20  3,481 

Foreign  cleamncea 46  6, 604 

CoMtwiae  arrivals 342  89,383 

K^ceiTe<1  frofei  customB $2,782.03 

KecQived  from  tonnage  tax »3,51 

ToUl 2,876r54 

IMPORTS. 

Coal tons..  5,098 

Lumber feet..  265,000 

Shingles 352,  OOU 

Potatoes bushels..  7,346 

Vegetables do 300 

Eggs dozen..  300 

Coal  received  by  coastwise  arrivals , tons..  175,000 


B   2. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  tlie  Merrimac  River  is  15  miles  northwest  from  Cape 
Ann,  Massachusetts.  Tide- water  extends  up  it  a  distance  of  19  miles, 
or  to  foot  of  the  "  Upper  Falls,"  1^  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  its  improvement.  Before  improvement  the  chan- 
nel was  narrow  and  crooked,  and  much  obstructed  by  ledges,  bowlders, 
and  shoals.  At  mean  low  water  vessels  drawing  not  to  exceed  7  feet 
could  enter  the  river  and  proceed  to  South  Amesbury,  9  miles  from  the 
mouth.  The  sea  bar  at  the  mouth  of  the  river  has  been  improved 
under  specific  appropriations  for  imi)rovement  of  Newburyport  Harbor, 
while  many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside 
the  bar  have  been  removed  by  general  appropri<itions  for  the  improve- 
ment of  the  river. 

The  object  of  the  Merrimac  River  improvement  is  to  straighten,  widen, 
and  deepen  the  natnral  channel  from  the  bar  to  the  head  of  tide- water 
of  the  upper  falls  of  a  group  known  as  Mitchell's  Falls. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet,  at  Haverhill  Bridge, 
4  feet. 

No  plan  of  the  river  above  Newbnryport  has  been  published  in  the 
Reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchell's  Falls,  and  to  remove  the 
Gangway  rock  and  the  "Boilers"  in  Newburyport  Harbor.  The  cost 
was  estimated  to  be  $69,025.  This  project  was  modified  iu  1874  so  as 
to  include  the  removal  of  rooks  in  aud  near  the  draw  of  the  bridge  at 
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Deer  Island,  2  miles  above  Newbuiyport,  and  Rock's  Bridge,  and  at 
Little  Currier's  Jr'boal,  East  Haverhill,  so  that  tbe  cbannel  sbonld  have 
the  following  depths  at  ordinary  high-water  stages  of  the  river:  From 
the  mouth  to  Deer  Island  Bridge  (5  miles),  16^  feet;  from  Deer  Island 
Bridge  to  Haverhill  Bridge  (12^  miles),  12  feet;  thence  to  the  foot  of 
Mitchell's  Falls, Hazelrine  Itapids  (IJ  miles),  10 feet;  through  Mitchell's 
Falls  to  the  head  of  the  Upi)er  Falls  (2J  miles),  not  less  than  4J  feet, 
when  the  mill-water  at  Lawrence  is  running. 
.    This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $170,500. 

The  total  expenditures  to  June  30, 1888,  were  $170,498.43. 

Dnring  the  fiscal  year  gauges  to  establish  high- water  plane  wereestab- 
lished  at  Haverhill  Bridge  and  at  i^ewburyport  Bridge,  and  the  height 
of  the  water  recorded  hourly  during  the  spring  freshet  of  1888.  These 
records,  with  similar  data  furnished  by  Mr.  Hiram  F.  Mills,  hydranlic 
engineer  of  the  Essex  Company,  at  Lawrence,  Mass.,  will  fix  the  high- 
water-grade  line  of  the  river  from  the  dam  at  Lawrence  to  its  mouth,  in 
accordance  with  circular  letter  of  the  Engineer  Department,  dated  April 
25, 1888. 

No  other  operations  were  in  progress.  The  condition  of  the  improve- 
ment on  Jane  30, 1888,  was  as  follows : 

The  river  channel  had  been  improved  in  accordance  witli  the  modi- 
fled  project  of  1874,  with  the  exception  of  the  removal  of  the  "  Boilers," 
upon  which  no  work  had  been  done. 

The  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
rocks  and  other  obstructions  that  were  unknown,  or  whose  removal 
were  not  contemplated  when  the  estimate  was  made,  and  by  the  expense 
of  necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  project,  as  modified  in  1874,  has  been  completed  with  the  excep- 
tion of  the  removal  of  the  "Boilers."  But  from  1883-'86,  additional 
improvements  were  recommended,  as  follows  : 

For  that  part  of  the  river  below  head  of  Mitchell's  Falls : 

1.  To  remove  saQken  rocks  and  sboals  from  Mitchell's  Falls $1 ,  500 

a.  To  remove  "The  Boilers"  to  a  depth  of  5  feet  at  mean  low  water,  350 

cubic  yards,  at  $25 8,750 

CoDtingencies -•.,: 1,250 

Total 11,500 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence  ( a 
distance  of  5  miles  from  the  head  of  the  Falls)  was,  in  1882,  estimated 
to  cost  for  dredging  through  Gage's  Shoal  and  AndoVer  Bar,  and  remov- 
ing bowlders  and  ledges,  $11,000. 

The  improved  channel  is  in  good  order,  and  meets  all  existing  de- 
mands of  commerce.  No  appropriation  is  recommended  for  the  fiscal 
year  ending  Jnne  30, 1890. 

This  work  is  located  in  the  collection  district  of  Newbaryport,  Mas:?.,  of  which 
Kewbaryport  is  the  nearest  port  of  entry.    The  nearest  light-house  is  the  Flam  Island  • 
Lights  and  the  Newbnryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

Money  statement 

July  1,  1887,  amount  available J290.04 

July  1,  1888.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $282.47 

July  1, 1888,  outstanding  Habilities 6.00 

288.47 

July  1, 1888,  balancd  available 1.67 
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B  3. 
IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  River  empties  into  Plum  Island  Sound,  9  miles  south  of  "New- 
buryport,  Mass.,  and  at  the  same  distance  west  of  Gape  Ann.  The  head 
of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  2  miles  east  of  the  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the  bar 
at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth  of  the 
river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of  water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to 
*'Barras  Turn,"  a  distance  Of  2  miles,  was  at  least  60  feet  wide  and  4 
feetdeep  at  mean  low  water.  From  "  Barras  Turn"  to  the  town  wharves, 
a  distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some  places  but  IJ  feet  depth  at  mean  low  water.  The  mean  rise  or  fall 
of  the  tide  is  S^  feet. 

The  original  project  for  improvement  was  submitted  December  6, 1875. 
It  proposed  a  channel  60  feet  wide  and  4  feet  deep,  mean  low  water, 
from  *' Barras  Turn"  to  the  town  wharves,  at  an  estimated  cost  of 
$26,000. 

On  November  6, 1883,  the  original  project  was  divided  into  three  par- 
tial projects: 

1.  The  removal  of  the  ledges  at  Heard's  Point,  and  opf^osite  Nabby's 
Point,  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  <' Labor  in  Vain"  and  "  The  Shoals,"  so  as 
to  open  a  channel  4  feetdeep,  at  mean  low  water,  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  "Barras  Turns," 
and  to  build  a  jetty  to  close  the  old  channel  at  a  cost  of  $6,900.  In  the 
Annual  Eeport  of  1887  it  was  recommended  that  the  general  project  be 
modified,  by  limiting  the  present  improvement  to  opening  a  channel,  60 
feet  wide  and  4  feet  deep  through  "The  Shoals"  and  "Labor  in  Vain" 
and  extending  it  to  the  "Deep  Hole,"  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Beport  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is  $2,500  by  the  act  of  August  6, 1886. 

The  amount  expended  to  June  30, 1888,  was  $2,500. 

No  active  operations  have  been  in  progress  during  the  fiscal  year  end- 
ing June  30,  1888,  from  want  of  funds.    The  condition  of  the  improve- . 
ments  June  30, 1888,  was  as  follows :  A  channel  4  feet  deep  at  mean 
low  water  had  been  dredged  60  feet  wide  at  "  Labor  in  Vain,"  and  40 
feet  wide  at  "  The  Shoals." 

The  full  projected  width  of  the  channel  at  "  The  Shoals"  had  not  been 
obtained  for  the  reason  that  logs  and  bowlders  were  uncovered  by  the 
^  dredging,  and  the  increased  expense  of  their  removal  proportionally 
'  reduced  the  amount  applicable  to  dredging. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 

The  river  and  harbor  bill  for  the  year  ending  June  30, 1889,  contains 
an  item  of  $2,600  for  continuing  the  improvement,  and  if  appropriated 
that  sum  will  be  applied  towards  enlarging  the  cut  through  "The 
Shoals"  and  connecting  the  "Deep  Hole,"  opi)osite  Glover's  Wharf,  with 
the  improved  channel  below  Heard's  Point,  by  a  cut  250  feet  long,  60 
feet  wide,  and  4  feet  deep.    When  this  work  is  done  the  amount  re- 
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quired  to  complete  the  original  project  will  be  $20,000;  bat  it  is  not  con- 
sidered necessary  to  make  recommendations  for  additional  improve- 
ments  until  the  commerce  of  the  river  has  increased  beyond  its  present 
volume.  Ko  recommendation  is  therefore  made  for  continuing  the  im- 
provement for  the  fiscal  year  ending  June  30, 1890. 

Ispwich  Kiver  is  in  the  collection  diBfcricfi  of  Kewbnryport,  Mass.  The  nearest 
light-house  is  the  Ipswich  Light,  on  Castle  Neck,  about  li  miles  southeast  from  the ' 
mouth  of  the  river. 

Commercial  statistics  included  in  Newbury  port  Harbor. 

Money  statement 

July  1, 1887,  amoant  available f246.79 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 246.79 

Amount  appropriated  by  act  of  August  11,  1888 3,500.00 

(Amount  (estimated)  required  for  completion  of  existin^p  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  4. 

HARBOR  OP  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Cape  Ann,  which  forms  the  northern  limit  of  Massachusetts 
Bay.  The  shore-lines  of  the  bay  form  a  little  less  than  a  right  angle, 
and  their  directions  are  nearly  north  and  south  and  east  and  west.  The 
rocky  island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore- 
line, and  the  steep  headland  of  Andrew's  Point  the  northern  end  of 
the  other.  Following  the  line  of  the  proposed  breakwater,  the  bay  is 
2J  miles  wide,  and  it  has  a  depth  of  2  miles  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep  high  hills, 
but  it  fronts  the  northeast,  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast.  The  great  seas  of  the  ocean 
are  broken,  however,  in  a  degree  by  the  sunken  rocky  ledges  called 
Avery's  ledge,  the  Dry  and  Little  Salvages,  the  Flat  Ground  and 
Abner's  ledge,  which  are  directly  at  the  mouth  of  the  bay.  Inside 
these  entrance  ledges  the  bay  is  entirely  unobstructed,  and  has  an 
average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  582. 

The  project  for  improvement  was  submitted  in  1884.  It  proposes  a 
continuous  breakwater  9,000  feet  long,  divided  into  two  branches ;  one 
starts  at  Avery's  ledge  and  runs  in  a  direction  a  little  west  of  north  to 
Abner's  ledge,  a  distance  of  3,600  feet ;  the  other  extends  5,420  feet 
from  Abner's  ledge,  in  a  northeasterly  direction,  and  terminates  at  the 
83  feet  contour  off  Andrew's  Point.  The  axis  of  the  proposed  break- 
water  is  approximately  at  the  inner  edge  of  the  ledges  at  the  entrance 
of  the  bay,  and  about  a  mile  inside  the  Salvages  and  Flat  Ground, 
which  will  receive  the  first  shock  of  easterly  storm  waves. 

The  southern  entrance  to  the  harbor  lies  between  Straitsmouth 
Island  and  Avery's  ledge,  and  is  1,800  feet  wide,  and  at  least  30  feet 
deep. 
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The  northern  entrance,  near  Andrew'n  Point,  is  2,700  feet  wide,  and 
80  feet  deep.  They  are  so  located  with  reference  to  each  other  that 
vessels  can  enter  and  leave  the  harbor  without  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  stage.  The  theo- 
retical anchorage  capacity  is  fifty-five  hundred  vessels. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  water, 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  masonry 
wall  has  been  suggested,  whose  crest  shall  be  15  feet  wide  and  8  feet 
above  extreme  high  water.  The  detailed  plan  for  the  construction  of 
the  masonry  wall  has  not  been  definitely  adopted,  and  operations  have 
been  confined  to  the  construction  of  the  rubble-stone  mound,  or  sub- 
structure of  the  breakwater.  This  is  effected  by  dropping  stone  from 
vessels  and  self-dumping  scows  along  the  axis  of  the  breakwater,  ex- 
tending to  the  eastward  and  westward,  a  distance  of  20  feet  approx- 
imately. The  axis  is  indicated  by  an  iron  spindle  on  Avery's  ledge, 
when  in  range  with  the  south  light-house  on  Thatcher's  Island;  cross- 
ranges  are  established  by  iron  pipes  let  into  the  rocks  on  the  Dry  and 
Little  Salvages,  which  mark  points  at  intervals  of  100  feet  from  the 
spindle  (initial  point)  on  Avery's  ledge.  The  estimated  cost  of  the  im- 
provement is  $5,000,000,  to  which  must  be  added  $2,500,000  for  buoy- 
Ag^i  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  than  10  per  cent,  of  the  original  estimates  of  co^t.  Should 
operations  be  suspended  at  any  time  from  want  of  funds,  or  annual  ap- 
propriations be  reduced  to  small  sums  for  a  series  of  years,  the  expenses 
for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  $200,000. 

The  total  amount  expended  to  June  30, 1888,  inclusive  of  outstand- 
ing liabilities,  was  $194,125.24. 

During  the  fiscal  year  ending  June  30,  1888,  83,935  tons  of  rubble- 
stone,  at  71  cents  per  ton  of  2,000  pounds,  were  deposited  under  a  con- 
tract dated  October  21, 1886,  with  the  Bockport  and  Pigeon  Hill  Gran- 
ite companies.  Operations  under  this  contract  were  commenced  March 
21, 1887,  and  were  satisfactorily  completed  June  23,  1888, 114,931  tons 
having  been  deposited  by  the  contractors.  This  stone  was  dumped  be- 
tween cross-ranges  1640  and  2340,  or  at  corresponding  feet  from  the  in- 
itial point.  From  the  nature  of  the  work,  the  top  of  the  mound  is  some- 
what irregular,  and  the  depth  of  water  over  it  at  low  tide  varies  from 
18  to  2i  feet.  A  careful  survey  of  the  mound  is  now  in  progress,  and 
the  results  will  be  compared  with  previous  surveys  by  ^hich  deductions 
may  be  drawn  as  to  settlement  and  wave  action,  if  any  such  changes 
have  taken  place.  The  spindle  marking  the  initial  point  on  Avery's 
ledge  was  broken  off  by  a  vessel  drifting  over  it  in  June,  1887.  Every 
possible  method  was  adopted  to  remove  *:he  stump  of  the  spindle  from 
the  hole  in  the  ledge,  but  unsuccessfully,  and  the  attempt  was  abandoned. 

In  July,  1887,  the  drilling  of  a  new  spindle  hole  was  begun  on  Avery's 
ledge,  and  was  satisfactorily  completed  early  in  September,  1887,  in 
time  to  receive  a  new  spindle  which  had  been  ordered.  This  new  spin- 
dle in  turn  was  prostrated  during  an  easterly  gale  in  March,  1888,  the 
fracture  occurring  inside  the  hole  near  the  surface  of  the  rock. 

The  stump  was  extracted,  and  the  frustum  reforged  and  replaced 
March  2G,  1888.  The  destruction  of  this  important  spindle  is  liable  to 
occur  at  any  time,  and  a  spare  hole  in  the  ledge  and  a  duplicate  spindle 
should  always  be  available  while  operations  are  in  progress  to  pre- 
vent serious  delays,  at  least  until  some  more  efficient  method  of  mark- 
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ing  the  initial  point  has  been  adopted.  The  pipes  on  the  Salvages,  indi- 
cating the  cross-ranges,  are  frequently  st^ept  away;  bat  the  cost  and 
trouble  of  replacing  them  are  slight,  and  the  loss  caases  no  important 
delay  to  the  work. 

Sealed  proposals  were  invited  by  public  advertisement^  according  to 
law,  on  December  2, 1887,  for  the  hire  of  a  steam-launch  to  be  /Used  by 
the  inspector  in  overseeing  the  dumpings.  One  bid,  presented  by  Mr. 
F.  Scripture,  was  received  and  opened  January  2,  1888,  and  the  price 
bid  of  $125  per  month  was  accepted  and  a  formal  written  contract,  dated 
January  13,  1888,  was  executed  for  this  service.  This  contract  was 
closed  June  30, 1888. 

The  condition  of  the  improvement  on  June  30, 1888,  is  as  follows : 

A  total  of  242,934  tons  of  rubble-stone  had  been  deposited  between 
cross  ranges  140  and  2340,  thus  essentially  completing  2,200  running 
feet  of  the  substructure  of  the  breakwater.  The  ranges  used  in  the 
work  were  in  position  and  in  good  order. 

The  funds  available  July  1, 1888,  will  be  expended  in  completing  the 
survey  of  the  mound  now  in  progress,  and  in  preparing  drawings,  esti- 
mates, etc.,  therefrom. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 

The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,1889,  con- 
tains an  item  of  (100,000  for  continuing  the  improvement,  and  If  this 
amount  should  be  appropriated  by  the  present  session  of  Congress,  it 
will  be  applied  towards  extending  the  rubble  mound  800  feet  towards 
Abner's  ledge,  the  drilling  of  a  new  spindle  hole  on  Avery's  ledge,  and 
in  the  purchase  of  a  duplicate  spindle.  On  completion  of  this  work  the 
amount  required  to  complete  the  project  will  be  (4,700,000,  approxi- 
mately. An  appropriation  of  (200,000  is  recommended  for  the  fiscal 
year  ending  June  30, 1890,  and  if  appropriated  will  be  applied  towards 
the  further  extension  of  the  substructure  of  the  breakwater  in  the  direc- 
tion of  Abner's  ledge. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
erty,  and  a  consequent;  reduction  in  freights  and  insurance. 

Sandy  Bay  is  sitnated  in  the  collection  district  of  Gloucester,  Mass. 
The  nearest  light-house  is  Straits-month  Light,  situated  on  Straits-month  island,  at , 
the  southern  entrance  of  the  bay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1888,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
cester, Mass. 

Money  statement 

July  1,  1887,  amount  available $75,916.09 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstandinff  July  1,  la87 $58,571.09 

July  1,  1888,  outstanding  liabilities ; . .     11, 470. 24 

70,041.33 

July  1,  1888,  balance  available 5,874.76 

Amount  appropriated  by  act  of  August  11, 1888 100,000.00 

Amount  available  for  fiscal  yenr  ending  Ju ne  30, 1889 105, 874. 76 

'Amount  (estimated)  required  for  completion  of  existing  project 4, 700, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2of  river  and 

harbor  acts  of  1866  and  1867. 
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Abatract  of  propaaah  for  removinfi  remains  of  iron  spindle  from  Avery  Ledge,  Sandy  Bay, 
Ma98.j  and  enlarging  present  hole  to  8  inehee  in  diameter,  opened  July  13,  1887,  hy  Lieut 
Col,  G.  L,  Gillespiej  Corps  of  Engineers. 


No. 


Namea  and  reaidence  of  bidders. 


Amoant 
bid  for  re« 

moviDii^ 
the  apin- 

dle  and 

onlarsiog 

hole. 


Georj^  W.  Townaend,  Boston,  Mass 

George  F.  Runyao,  Boston,  Mass 

W.  D.  Duncan  &  Nlckerson,  Boston,  Maaa. 
Boynton  Bros.,  Boston,  Mass 


$1,500 

1,000 

2,500 

*650 


*  *  Loweat  bid  fpr  drilling  a  new  hole. 

CoDtract  was  awarded  to  Boynton  Bros.,  with  the  approval  of  the  Chief  of  Engineers. 


Abstract  of  proposals  for  furnishing  a  sleam-launeh  during  the  year  ISriS  for  service  at 
Sandy  Bay,  Maes.,  opened  January  2,  1688,  by  Lieut,  Col.  O,  L,  Oillespie,  Corps  of  En- 
gineers. 


No. 

Name  and  residence  of  bidder. 

Price  bid 
per  month. 

Remarks. 

1 

Frank  S<?rlptnr*,  RockpOTi;,  Mass 

%Vi» 

Only  bid  received. 

Contract  was  awarded  to  Mr.  Frank  Scripture,  with  the  approval  of  the  Chief  of 
Engineers. 

COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  fiscal  year  ending  June  30, 1888. 

Vessels  hailing  from  Rockport,  Mass 48 

Tonnage ♦ 1,950 

Five  vessels  entered  the  port  with  cargoes  consisting  of  6re-wood  and  eggs;  valoe, 
$650 ;  no  daties  collected. 


B5. 

IMPROVEMENT  OF  GLOUCESTER  HARBOR,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland, 
and  is  the  principal  resort  for  all  Il^ew  England  fishing  vessels.  It  is 
situated  at  the  soutLeastern  extremity  of  Gape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  easterly  storms 
of  this  coast  occur,  and  provides  a  secure  ample  shelter  for  all  classes 
of  vessels  except  from  south  winds,  and  from  these  a  moderate  extent 
of  protected  anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead  the  inner  harbor,  and  in  the  chan- 
nel connecting  them  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce ;  but  the  inner  harbor  and  channel  are  obstructed  by 
bowlders,  ledges,  and  shoals  dangerous  and  inconvenient  to  shipping, 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 
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A  plan  of  the  harbor  was  published  iu  the  Report  of  the  Chief  of 
Engineers  for  1887,  page  506. 

The  first  project  formed  for  improvement  was  submitted  by  the  local 
engineer  January  20, 1871,  and  was  based  on  the  survey  ordered  by  the 
act  of  July  11, 1870.    (Report  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  (10,606.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  Dog  Bar  to  Round  Rock  Shoal,  at  an  estimated 
cost  of  $494,148.65. 

On  November  19, 1884,  Major  Raymond,  Corps  of  Engineers,  by  or- 
der of  the  special  Board  of  Engineers  that  was  considering  the  sub- 
ject of  the  Sandy  Bay  breakwater,  submitted  a  project  for  two  break- 
water at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000,  on 
essentially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
one  through  Norman's  Woe  Rock,  to  cost  $607,000.  This  project  and 
estimate  are  published  in  the  Chief  of  Engineer's  Report  for  1885,  page 
534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survey  of  the  inner  harbor  and  of 'the  reef  off  Mus- 
cle Point  be  made,  and  that  Babson's  Ledge  be  removed  to  21  feet  at 
mean  low  water.    (Report  Chief  of  Engineers,  1885,  page  541.) 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for  its 
improvement  was  submitted,  based  on  the  survey  ordered  by  act  of 
Congress  approved  August  6,  1886.  (Chief  of  Engineer  Report,  1887, 
page  500.) 

This  project  provided  for  the  removal  from  the  inner  harbor  of  101 J 
cubic  yards  of  rock  known  to  exist,  and  of  216,000  cubic  yards,  scow 
measurement,  of  material,  at  an  estimated  cost  of  $65,000,  and  for  the 
construction  of  the  breakwater,  recommended  in  the  project  of  1884, 
that  extends  from  Eastern  Point  to  Round  Rock  Shoal,  at  an  estimated 
cost  of  $752,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $15,000. 

The  amount  expended  to  June  30, 1888,  was  $15,000. 

During  the  fiscal  year  ending  June  30, 18S8,  the  chart  of  the  survey 
provided  for  in  the  act  of  August  5, 1886,  was  completed,  and  the  oper- 
ations under  that  part  of  the  act  requiring  the  partial  removal  of  Bab- 
sotfs  Ledge  were  as  follows: 

The  stirvey  showed  that  the  ledge  was  very  much  more  extensive  than 
had  been  supposed ;  that  instead  of  a  few  hundred  cubic  yards,  it  con- 
tained 5,000  to  the  plane  of  21  feet  below  mean  low  water.  The  funds 
specifically  appropriated  would  only  sufftce  to  reduce  the  ledge  to  14  feet 
below  mean  low  water.  This  work  was  recommended  July  27,  and  ap- 
proved July  30, 1887.  Specifications  were  prepared,  and  sealed  propo- 
sals invited,  according  to  law,  by  public  advertisement  dated  July  27, 
18^7.  Three  bids  were  received  and  opened  August  30, 1887 ;  the  high- 
est was  $59,  the  lowest  $14.75  per  cubic  yard.  A  contract  approved  by 
the  Chief  of  Engineers  was  entered  into  with  Messrs.  Duncan  &  Nick- 
erson,  the  lowest  bidders,  and  the  ledge  was  succesfully  reduced  as  pro- 
posed, during  the  months  of  September,  October,  and  November,  1887, 
to  the  depth  of  14  feet  mean  low  water  by  the  removal  of  149.94  cubic 
yards  of  rock. 

The  condition  of  the  improvement  June  30, 1888,  was  as  follows : 

Clam  Rock  had  been  reduced  from  T  foot  to  9J  feet  at  mean  low 
water ;  Pinnacle  Rock  from  8^  feet  to  16^  feet,  mean  low  water ;  rock  off 
Pew's  Wharf  from  2  to  5  feet  mean  low  water:  rocks  off  of  J.  Friend's 
Wharf,  from  13  to  17  feet  mean  low  water.    All  the  above  were  reduced 
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to  the  level  of  the  surrounding  bottoms.  Babsou^s  Ledge  from  11  to  14 
feet  mean  low  water,  or  as  far  as  the  funds  provided  sufficed,  and  it  is 
now  believed  to  be  no  further  obstruction  to  commerce  if  kept  properly 
bouyed. 

No  work  had  been  done  on  the  breakwater. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 

The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889, 
contains  an  item  of  $10,000  for  the  improvement  of  Gloucester  Harbor, 
in  partial  execution  of  the  project  of  1887  (Annual  Report  Oliief  of 
Engineei-s,  1887,  pages  500-504),  and  if  appropriated  will  be  applied  in 
dredging  Harbor  Cove  and  removing  ledges  and  bowlders  obstructing 
the  approach  to  the  wharves  between  Harbor  Cove  and  Pew's  Wharf. 

The  value  of  this  harbor  in  its  relation  to  the  general  commerce  of 
the  coast,  and  especially  to  the  fishing  industry,  is  given  in  detail  in 
the  Annual  Heport  for  1887,  to  which  reference  is  invited. 

For  the  fiscal  year  ending  June  30, 1890,  an  appropriation  of  $305,000 
is  recommended,  in  partial  execution  of  the  project  of  1887 ;  $55,000  to 
be  applied  to  the  completion  of  the  dredging  of  Harbor  Cove,  and  of  the 
removal  of  ledges  and.  bowlders  between  that  basin  and  Pew's  Wharf, 
and  $250,000  for  beginning  the  breakwater  proposed  to  bo  built  from 
Eastern  Point  over  Dog  Bar  to  Bound  Kock  Shoal,  for  the  purpose  of 
protecting  the  outer  harbor  against  southeasterly  storms. 

The  vested  interests  at  this  harbor  represent  directly  and  indirectly 
the  large  sum  of  $143,875,800.  It  is  stated  authentically  that  seven 
'  thousand  vessels  of  all  classes  visit  the  port  annually. 

The  prospective  advantages  to  commerce  by  the  completion  of  the 
.  improvement  are  greater  facilities  and  satety  in  the  movement  of  vesi^els 
in  the  harbor,  and  a  more  secure  anchorage  for  vessels  seeking  protec- 
tion from  southerly  gales. 

Gloucester  Harbor  is  in  tbe  collection  district  of  Gloucester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entry.  The  nearest  light-houses  are  Ten  Pound  Island  light,  in 
the  harbor,  and  Eastern  Point  light,  at  the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1888,  have  been  furnished  by  the  collector  of  customs  at 
Gloucester,  Mass. 

Money  statement. 

July  1, 1887,  amount  avaUable $3,003.29 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities    ' 
outstanding  July  1,  1887 3.003.29 

Amount  appropriated  by  act  of  August  11,  1888 10.000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 807, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  305, 000. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
V     harbor  acts  of  1866  and  1867, 


of  proposals  for  removing  Bdbson^s  Ltdge,  Gloucester  ffarlcr, 
August  :iO,  1887,  by  LieuL  CoL  G,  L,  Gillespie^  Corps  of  JSngim 


Abstract  of  proposals  for  removing  Babson*s  LedgCy  Gloucester  Harbor,  Mass,,  opened 

fineers. 


No. 


KamM  of  bidders. 


William  David  Dimcan  nnd  James  Ephraim  Nickereon. 

Thomas  Symonds 

Charles  ]£  Edwards 


Price  bid  for 
removal  of 
rock  per  cu- 
bic yard. 


*$14. 75 
G9.00 


*  Lowest  bid. 
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Award  of  contract  was  made  to  Mesars.  Doncau  &  Niokergon,  with  the  approval  of 
the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Commercial  ataiisiics  for  the  fiscal  year  ending  June  30,  1886. 

Fishing  vessels 414 

Coasting 47 

Foreign  trade 9 

Yachts 3 

Total 473 

Tonnage tons..  31,194 

Domestic  arrivals w 91 

Domestic  clearances 91> 

Foreign  arrivals 68 

Foreign  clearances 53 

Coastwise  arrivals 29 

Coastwise  clearances 60 

Value  of  imports /.  |140,322 

Duty  on  imports  collected 12,912 


B6, 
IMPROVEMENT  OF  LYNN  HARBOR,  MASSAC HUSETrS. 

LjDD  Harbor  is  sitaated  9  miles  northeast  from  Boston.  It  is  1  by  2 
miles,  approximately,  in  extent,  tbe  greater  part  of  which  is  dry  at  low 
water.  It  is  protected  on  the  north  and  west  by  the  main  land,  and  on 
the  east  by  Nahant  Beach,  and  its  entrance  2  miles  wide  into  Massa- 
chasetts  Bay  is  on  the  south  side. 

Before  Improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  tbe  tide  is  9^^  feet. 

The  western  channel  leads  to  the  **  Point  of  Pines"  and  the  mouth  of 
Saugus  Eiver.  The  main  ship-channel  is  entered  between  "  White"  and 
"Lobster"  rocks,  and  connects  about  3,600  feet  northward  with  the 
"  Black  Rock  "  channel,  which  is  tbe  most  eastern  near  Nahant  Beach. 

The  i)roject  for  improvement  was  adopted  in  1884.  It  provides  for 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  "  White  Rocks"  to  deep  water 
opposite  Little  Nahant,  a  distance  of  3,610  feet.  This  is  called  the 
^^outer"  improved  channel,  and  is  merely  a  rectification  and  deepening 
of  the  Main  Ship-channel.  The  combined  Main  Ship  and  Black  Rock 
channels  are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500 
feet.  Then  commences  the  "inner"  improved  channel,  which  is  pro- 
jected 6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water. 
It  extends  from  deep  water  opposite  "  Sand  Point"  to  the  harbor  com- 
missioners'line,  and  follows  very  closely  in  direction  the  extension  of 
the  united  Main  Ship  and  Black  Rock  channels. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  depth  ;  but  a  training- wall  about  6,000 
feet  long  has  been  proposed  to  aid  in  keeping  the  outer  channel  open, 
if  experience  shall  show  it  to  be  necessary. 

This  wall  is  to  start  from  the  shore  at  *•  Little  Nahant,"  and  is  to  cross 
the  Black  Rock  Channel ;  its  outer  portion  is  to  be  parallel  to  the  outer 
impri)ved  channel. 
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The  cost  of  tbis  project  was  origiually  estimated  to  be  $145,000.  This 
estimate  was  revised  in  1885,  and  then  made  $157,000.  This  excess  of 
$12^000  was  caused  by  an  increased  amount  of  clredging  found  to  be  nec- 
essary during  the  progress  of  the  work,  to  round  off  the  corners  of  the 
natural  channel  at  its  junctions  with  the  dredged  channel ;  to  provide 
flatter  slopes  to  the  sides  of  the  cut  than  was  originally  designed ;  and 
also  to  provide  funds  for  the  necessary  surveys  during  the  progress  of 
the  work. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  188 i,  Part  I, 
page  532.    The  amount  expended  to  Jane  30, 1 888,  was  $65,962.60. 

At  this  date  the  outer  channel  had  been  completed,  as  proposed, 
3,610  feet  long,  200  feet  wide,  10  feet  deep,  and  the  inner  channel  had 
been  improved  6,450  feet  long  and  10  feet  deep,  with  a  width  limited 
to  150  feet,  or  50  feet  less  than  the  project  calls  for. 

A  survey  of  the  improved  channels  was  made  during  the  latter  part  of 
June,  1888,  and  it  was  found  that  the  improvement  showed  no  serious 
deterioration,  and  was  essentially  as  at  the  date  of  the  last  Annual  Beport. 

No  other  operations  were  in  progress  during  the  fiscal  year. 

Fo  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889,  .con- 
tains an  item  of  $10,000  for  the  improvement  of  this  harbor,  and  if  this 
sum  should  be  appropriated  part  of  it  may  be  applied  in  the  channel  lead- 
ing to  the  Point  of  i?ines,  and  the  residue  in  extending  the  improved 
inner  channel  westward  50  feet  wide,  to  the  basin,  inclosed  by  the 
wharves  of  the  city  of  Lynn,  beyond  the  line  established  by  the  dock 
commissioners.'  This  extension  will  be  1,200  feet  long,  and  if  it  should 
be  made  of  the  same  width  and  depth  as  the  project  provides  for  the 
inner  channel,  100,000  cubic  yards  of  material  will  have  to  be  excavated, 
in  addition  to  the  original  estimate,  at  a  cost  of  $25,000,  making  the 
total  estimate  of  cost  for  the  proposed  improvement  $182,000  (inclusive 
of  training-wall,  estimated  to  cost  $66,500). 

The  total  amount  appropriated  for  this  work  to  date  is  $66,000.  It  is 
not  necessary  at  this  time  to  enter  upon  the  construction  of  the  training- 
wall  for  the  outer  channel.  The  inner  channel  should  be  first  widened 
50  feet  to  give  it  the  full  projected  width,  200  feet,  and  then  extended 
with  this  full  width  to  the  inner  basin.  To  effect  this  will  require  the 
removal  of  210,000  cubic  yards  of  material,  at  an  estimated  cost  of  $49,500. 

An  appropriation  of  $30,000  is  recommended  for  the  fiscal  year  end- 
ing June  30,  1890,  of  which  $24,000  will  be  applied  in  widening  the  in- 
ner channel  50  feet,  and  $6,000  in  widening  the  northward  extension 
50  feet,  so  that  the  channel  leading  to  the  inner  basin  may  be  improved 
to  a  width  of  100  feet,  with  10  feet  depth  at  mean  low  water. 

Lynn  is  a  port  of  entry  in  the  collection  district  of  Marbleheady  Mass.  The  nearest 
light-house  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1888,  have  been  furnished  by  the  collector  of  customs  for  the 
port  of  Marblehead,  Mass. : 

Money  statement, 

July  1,1887,  amount  available $566.86 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 529.46 

July  1,1888,  balance  available 37.40 

Amount  appropriated  by  act  of  Augunt  11, 1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10.037.40 
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{Amoont  (estimated)  reqaired  for  completion  of  existiDs  project $172,, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
Submitted  in  <^ompliauce  witb  requirements  of  sections  3  of  river  and 
harbor  acts  of  1886  and  1867. 


LETTER  FROM  MR.  FRANCIS  E.   PEDRICK. 

CusTOM-HousE,  Collector's  Office, 

Marblehead,  Mass.,  July  9,  1888. 
I  inclose  herewith  information  as  per  request  of  yours  of  the  26th  instant.  There 
has  been  a  marked  increase  in  the  commerce  of  Lynn  during  the  past  year,  and  masters 
of  vessels  express  great  satisfaction  at  the  recent  improvements;  but  the  work  should 
be  continued  in  order  that  tbe  commerce  may  increase  with  the  demands  of  the  above 
growing  city. 

Very  respectfully,  yours,  etc., 

Francis  E.  Pedrick. 

Lieutenant-Colonel  Gillespie,  U.  S.  A. 


COMMERCIAL    STATISTICS. 

CoMmer<Hal  statistics  fw  t)ie  fiscal  year  ending  June  30,  1888. 
Revenue  coUocted  during  the  fiscal  year  ending  June  30,  1888,  $6,789.52. 


Shipping.  YeMels.    Tonnage. 


ForelfCTi  entrancM • 41  4,D92 

foreign  clearances 49  0,(88 

CoABtwise 65$  90,843 

Total  value  of  merchandise,  $851,950,  including  the  following  articles: 

Coal $649,000 

Lumber 99,000 

Lime  and  cement 39,600 

Stone  and  sand ." 16,500 

Fire-wood \ ti.bTO 

Hay,  tiles,  pipes,  stone,  potatoes  and  other  vegetables,  etc 44, 000 

Total 851,950 


B  7. 
IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  enter  harbor, 
anited  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a  dis- 
tinct cbannel,  widening  into  a  deep  and  spacious  roadstead. 

1.  Inrier  harbor. — ^This  harbor  lies  to  the  north  and  westward  of  Longf 
Island,  and  has  deep  water  and  a  good  anchorage  in  the  President 
Boads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
of  Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin :  the  Charles,  Mystic, 
and  Chelsea  rivers  from,  tbe  north,  and  the  Neponset  from  the  southr 
Tft§  direct  eutrj|,nce  irom  the  sea  is  by  Broad  Sonpdr 
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2.  Outer  harbor. — ^This  harbor  lies  to  the  southward  of  Lonjr  Tslniicl 
aud  has  a  fine  anchorage  in  Nantasket  Boads,  as  well  as  in  Hinghuui 
Bay,  a  well- sheltered  harbor  southeast  of  Paddock  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship-channel  through  the  ^'Narrows," 
and  by  secondary  channels  east  and  west  of  Long  Island. 

It  is  reached  from  the  sea  by  Nantasket  Boads,  which  lie  south  of 
'  George's  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet, 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  the  year  1883.  page  454. 

The  object  of  the  improvement  in,  first,  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  headlands,  and,  second,  to  improve  it  by  widen- 
ing, deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea-walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is  $1,663,750. 

The  total  amount  expended  to  Jnne  30, 1888,  was  91,654,020.74  (inclu- 
sive outstanding  liabilities). 

WORKS  OF  PRESERVATION. 

Point  AZterton.— This  headland,  at  the  southeasterly  entrance  of  the 
harbor,  is  protected  by  a  granite  sea-wall  1,202  feet  in  length.  It  was 
completed  in  1873.  Its  concrete  foundation,  for  a  distance  of  l,(i05  feet, 
is  protected  by  ah  apron  an<l  eight  short  jettierf  of  granite  rubble-stone. 
Ko  work  was  done  on  it  during  the  fiscal  year.  Its  condition  June  30, 
1888,  is  as  follows :  The  wall  is  generally  in  good  order,  although  some 
of  its  joints  should  be  repointed.  The  bluff  protected  by  this  wall  is 
not  fully  covered  from  storm  action,  and  the  sea-wall  should  be  extended 
westward  for  a  distance  of  at  least  150  feet,  and  the  foundation  of  this 
extension  should  be  protected  with  rip -rap. 

This  is  estimated  to  cost  $15,000. 

Oreat  Brewster  Island. — This  island  is  on  the  north  side  of  the  Main 
Ship-channel,  near  the  entrance.  It  is  protected  by  a  granite  sea-wall 
2,840  feet  long,  which  was  completed  in  1869.  During  the  fiscal  year 
ending  June  30,  1888,  617  running  feet  of  the  coping  course  were  reset 
by  hired  labor  at  a  coat  of  $2,167.06.  On  June  30, 1888,  the  wall  was 
in  good  order,  although  many  of  the  joints  should  be  repointed. 

Oeorg^s  Island. — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea-wall  2,150  feet  long.  West  of  this  wall  a  riprap  improve- 
ment extends  for  450  feet,  and  south  of  it  another  600  feet  long.  The 
sea-wall  and  southern  riprap  were  built  about  1835.  The  western  rip- 
rap was  built  in  1884-'85.  No  work  was  done  during  the  fiscal  year. 
Its  condition  on  June  30, 1888,  was  as  follows :  One  coping  stone  of  the 
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sea-wall  was  thrown  from  the  wall  and  eight  others  were  loosened  by 
storm  action ;  they  will  reqaire  resetting.  This  work  is  estimated  to  cost 
$300.  The  unprotected  western  shore  line  of  the  island,  in  front  of  the 
Government  buildings,  was  considerably  abraded ;  the  high- water  line 
.,  ^  had  been  moved  back  in  places  nearly  25  feet.  This  shore-line  should 
be  protected  by  a  light  sea-wall,  1,400  feet  long,  at  a  cost  of  $35,000,  or 
at  least  by  a  stone  apron,  at  a  cost  of  $10,000. 

LovelVs  Island, — The  western  shore  of  this  island  is  protected  by  a 
rubbie-stoue  apron  975  feet  long,  built  in  1873  and  repaired  and  extended 
in  1884 ;  the  northern  shore  is  covered  by  a  granite  sea-wall  750  feet 
long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  grahxte  sea- 
wall 800  teet  long,  built  in  1869  and  repaired  in  1879  and  in  1886,  and  by 
two  rubble-stone  aprons,  one  between  the  northern  and  eastern  sea-walls 
1,440  feet  long  and  the  other  south  of  the  eavSt  sea- wall  1,330  feet  long. 
No  operations  were  in  progress  during  the  fiscal  year.  The  condition 
of  the  works  June  30,  1888,  was  as  follows:  The  seawalls  and  the  rip- 
raps on  the  eastern  shore  were  in  good  order ;  the  western-shore  riprap 
had  been  undermined  in  places,  and  had  fallen  down,  but  it  needed  no 
immediate  repairs. 

Oallop^s  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protecteil  by  a  granite  sea-wall  1,785^  feet  long,  completed  in 
1871,  and  by  a  rubble-stone  apron  completed  in  1884,  3,050  feet  long, 
which  also  covers  the  foundation  of  the  sea-wall.  No  operations  were 
in  progress  during  the  fiscal  year,  and  at  its  close,  June  30, 1888,  the 
wall  and  riprap  were  in  good  order.  To  more  completely  protect  the 
northwestern  bluff  of  this  island,  which  has  been  very  seriously  abraded 
by  storms,  especially  during  the  past  winter,  the  sea-wall  should  be  ex- 
tended about  300  feet  to  the  southward.  This  it  i^  estimated  will  cost 
$15,000. 

Deer  Island. — The  three  prominent  bluffs  of  this  island  are  protected  by 
granite  sea-walls  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long ;  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt, 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs.  Dur- 
ing the  fiscal  year  some  of  the  joints  of  the  south  and  middle  head  wall 
were  repainted,  at  a  cost  of  $420.45. 

On  June  30,  1888,  the  south  and  middle  head  walls  were  in  fair  order; 
some  repairs  to  the  north  head  wall  were  needed,  a  few  feet  of  the  cop- 
ing course  have  been  loosened,  and  part  of  the  paving  in  rear  of  the 
walls  needs  resetting. 

Long  Island. — The  north  head  of  this  island  isprotected  by  a  granite 
sea-wall  2,081^  feet  long,  completed  in  1874.  Part  of  the  foundation  of 
the  sea-wall,  and  of  the  beach  at  both  of  its  ends  are  protected  by  a 
rubble-stone  apron,  aggregating  1,375  feet  in  length.  This  apron  was 
built  in  1874  and  extended  in  1884.  No  operations  were  in  progress 
during  the  fiscal  year.  On  June  30,  1888,  the  wall  needed  to  be  re- 
pointed  in  places,  the  riprap  was  in  fair  oMer  and  should  be  extended 
about  250  feet  to  more  fully  protect  the  southeastern  shore ;  these  repairs 
and  extensions  are  estimated  to  cost  $3,000. 

Rainsford  Island. — ^The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea-wall  1,500  feet  long,  originally  built  about  1840,  and 
extensively  repaired  in  1884-'85. 

No  work  was  done  during  the  year,  and  on  June  30, 1888,  the  wall  was 
in  ^ood  order  and  needed  no  repairs. 

Castle  Island. — The  north  and  part  of  the  east  and  west  shores  of  this 
ENa  88 29 
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island  are  protected  by  a  dry  granite  sea-wall  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  along  tbe  east  shore  300  feet  from  the 
end  of  the  sea-wall;  this  was  bailt  in  1865. 

No  work  was  done  during  the  fiscal  year,  and  on  June  30,  1888,  the 
riprap  was  in  good  order;  the  sea-wall  needed  repairs  on  the  north 
face,  a  short  distance  west  of  the  wharf,  where  tbe  foundation  has  been 
undermined  and  the  wall  has  settled.  About  100  running  feet  of  the 
wall  has  been  thus  iujared,  and  this  length  of  wall  needs  to  be  taken 
down  and  rebuilt,  at  a  cost  of  about  $1,000. 

Govemor'8  Island, — ^The  shore-line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  shoald  be  covered  by  sea- 
walls to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of 
tbe  important  heavy  batteries  occupying  these  bluffs,  but  also  to  pre- 
vent injury  to  the  Main  Ship-channel.  The  east  bluff  wall  should  be 
500  feet  long,  and  is  estimated  to  cost  $30,000 ;  the  south  bluff  wall 
should  be  1,800  feet  long,  and  will  cost  $50,000. 

WORKS  OF  IMPROVEMENT. 

The  Main  Ship-channel, — ^Before  improvement  it  had  a  least  width  of 
100  feet,  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867;  it  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  "  (Jpper  "  and  "  Lower  Middles''  and  685  feet  wide  at  the  "  i^arrows.'' 
In  1870  the  proposed  width  at  the  "Karrows''  was  reduced  to  625  feet, 
and  increased  to  1,100  at  Anchorage  Shoal  in  the  inner  harbor.  In 
1887  it  was  proposed  to  straighten  the  passage  through  the  "  Narrows" 
by  cutting  off  jv  spur  that  projected  from  LovelPs  Island,  and  was  esti- 
mated to  contain  20,000  cubic  yards. 

During  the  fiscal  year  ending  June  30,  1838,  operations  have  been  in 
progress  under  a  contract  with  Mr.  J.  E.  Chapman,  dated  March  19, 

1887,  to  dredge  from  the  "Lower,"  "Middle,"  and  "Narrows"  44,000 
cubic  yards.  This  contract  on  January  2,  1888,  was  extended  and  en- 
larged to  cover  the  removal  of  a  total  of  94,000  yards.  Operations  un- 
der this  contract  were  commenced  October  25,  1887,  and  during  the 
year  65,576  yards  were  dredged  from  the  "Lower  Middle"  and  3,430 
yards  from  the  "Narrows,"  or  a  total  of  69,006  cubic  yards  dredged 
under  the  contract.  The  contract  was  closed  before  completion  by 
mutual  consent,  June  6, 1888,  which  was  approved  by  the  Secretary  of 
War,  June  13, 1888,  in  order  that  funds  might  be  available  to  immedi- 
ately remove  three  small  ledges  which  had  been  developed  by  the 
dredging  at  the  "  Lower  Middle."  The  existence  of  these  ledges  by 
their  position  in  the  channel  almost  completely  nullified  the  advantages 
which  had  been  gained  by  the  dredging.  The  ledges  contain  300  cubic 
yards,  approximately,  above  the  plane  of  23^  feet  below  mean  low  water, 
and  the  least  depth  on  them  is  17  feet. 

On  June  22, 1888,  a  contract  was  entered  into  with  Mr.  G.  W.  Town- 
send,  of  Boston,  Mass.,  for  the  removal  of  these  ledges,  at  $22  per  cubic 
yard.    This  contract  was  approved  by  the  Chief  of  Engineers  June  26, 

1888,  and  operations  under  it  will  be  commenced  by  the  contractor  early 
in  July,  1888. 

On  June  30, 1888,  the  condition  of  the  Main  Ship-channel  was  as  fol- 
lows :  It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of 
the  "  Upper  Middle,"  600  feet  wide  at  the  "  Upper  Middle,"  1,000  feet 
wide  at  the  "  Lower  Middle,"  625  feet  wide  at  the  "  Narrows." 

From  the  "Narrows"  to  the  entrance  of  the  harbor  no  detailed  sur- 
vey of  the  channel  has  been  made,  but  it  is  known  that  it  is  obstructed 
by  ledges  and  shoals,  especially  off  Nash's  Rock,  where  the  available 
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-width  (fall  23  feet  deep)  is  less  than  500  feet.  In  effecting  this  improve- 
ment, dredging  and  blasting  were  done  at  the  following  places : 

At  NosVh  Bock  Shoal  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  removed. 

At  Kelly's  Bock  and  SJioal  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  were  removed. 

Tower  Oorwin  and  Channel  Bocks  were  removed  during  the  years 
1867-1875.    They  aggregated  608|  cubic  yards. 

From  the  west  end  of  the  Brewster  Spitj  during  the  years  1874-1876 
29,226  cubic  yards  of  sand  and  gravel  were  dredged  and  9o.J  cubic  yards 
-of  ledge  were  removed. 

At  LovelVi  Island^  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-1877  5  and  from  a  spur 
t>etween  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoaly  opposite  the  Lower  Middle,  during 
the  years  1880-1883,  36,957  cubic  yards  were  dredged  and  20  tons  of 
rock  were  removed. 

At  the  Lower  Middle^  in  1874-1875,  State  and  Palmyra  rocks  were  re- 
moved. They  aggregated  62  cubic  yards.  In  1887-1888,  65,576  cubic 
yards  were  dredged  from  this  shoal. 

A  t  the  Upper  Middle^  during  the  years  1870-1876, 268,278J  cubic  yards 
were  dredged  and  118^  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-1882, 65,327  cubic  yards 
were  dredged. 

At  Man-of-War  Shoal,  86,917  cubic  yards  were  dredged  in  the  years 
1878-1880. 

At  Mystic  Biver  Shoal,  during  the  years  1879-1882, 82,082  cubic  yards 
were  dredg  ed.  To  complete  the  present  project  for  the  improvement  of 
the  Main  Ship-channel,  687,500  cubic  yards  must  be  dredged  from  the 
Upper  Middle,  in  the  inner  harbor,  at  an  estimated  cost  of  $250,000,  and 
17,000  cubic  yards  from  the  Narrows,  in  the  lower  harbor,  at  an  esti- 
mated cost  of  $5,000.  A  detailed  survey  of  the  lower  harbor  from  Long 
Island  to  the  sea  should  be  made,  the  bottom  carefully  examined  to 
reveal  all  obstructive  ledges,  and  current  observations  taken.  This 
survey  will  demand  three  or  four  months  field  work,  and  will  cost,  it  is 
•estimated,  not  less  than  $6,000. 

The  improvements  by  dredging  both  in  the  inner  and  outer  harbor 
have  been  remarkably  well  maintained  and  show  no  essential  deteriora- 
tion, with  the  exception  of  the  dredging  done  at  the  western  end  of  Great 
Brewster  Spit,  or  the  eastern  entrance  of  the  *'  Narrows."  Here,  as 
shown  by  the  latest  surveys,  the  condition  of  the  entrance  is  almost  ex- 
actly what  it  was  previous  to  the  dredging.  To  propose  a  project  for 
the  further  improvement  of  this  outer  part  of  the  Main  Ship-channel 
will  require  continued  study,  and  the  collection  by  surveys  of  additional 
information.  It  may  involve  a  radical  change  in  the  location  of  the 
<ihannel  to  the  south  and  west  of  George's  Island,  or  at  least  indicate 
how  a  new  channel  may  be  opened  to  the  westward  at  comparatively 
small  expense  for  the  relief  of  the  existing  over-crowded  channel  through 
the  Narrows. 

In  addition  to  these  improvement  of  the  Main  Ship-channel  through 
the  inner  and  outer  harbor,  dredging  and^  blasting  have  been  done  in 
the  following  tributary  chantfels : 

I.— CHARLES  RIVER. 

This  river  enters  the  inner  harbor  near  the  navy-yard  at  Charlegtown. 
-Before  improvement  the  natural  channel  had,  as  far  up  as  Western 
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Avenue  Bridge,  4|  miles  from  its  moutb^  7  feet  depth  at  mean  low  water,, 
except  in  several  places  covering  about  IJ  miles  in  extent  below 
Brookline  Street  Bridge,  where  the  depth  varied  from  4.J  to  7  feet. 
From  Western  Avenue  Bridge  up  to  Arsenal  Street  Bridge  (2J  miles),, 
there  was  a  depth  of  4  feet,  mean  low  water ;  thence  to  Market  Street 
Bridge  (f  mile)  2J  feet  at  mean  low  water,  and  thenee  to  the  dam  at 
the  head  of  tide-water  (If  miles),  a  depth  varying  from  0  to  9^  feet 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  A 
sketch  showing  the  xiver  was  published  in  the  Chief  of  Engineer's  Ee- 
port  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be,, 
from  its  mouth  to  Western  Avenue  Bridge,  7  feet  deep  at  mean  low 
water  and  200  feet  wide;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge,  6  feet  deep  at  mean  low  water  and  80  feet  wide,  and 
thence  to  the  dam  at  head  of  tide- water  60  feet  wide  and  2  feet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  But 
a  revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$57,500.    The  total  expenditures  to  June  30,  1888,  were  $57,378.99. 

^o  operations  were  in  progress  during  the  liscal  year,  and  the  condi- 
tion of  the  improvement  June  30, 1888,  is  as  follows :  The  projected 
channel  had  been  completed  from  the  mouth  of  the  river  to  Arsenal 
Street  Bridge  (7^  mile«) ;  work  was  stopped  at  this  point  for  the  reason 
that  the  draws  and  piers  of  this  bridge  do  not  conform  to  the  projected 
channel  above  it.  In  effecting  this  improvement  127,971  cubic  yards 
were  dredged  during  the  years  1880^1884. 

This  improvement,  even  if  the  project  were  completed,  is  not  regarded, 
as  an  important  benefit  to  commerce,  for  the  conditions  which  exist  on- 
the  lower  reach  of  the  river  between  Boston,  Cambridge,  and  Charles- 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow,  and. 
difficult.  Seven  railroad  and  municipal  bridges  now  exist  on  this  lower 
part  of  the  river,  and  an  eighth  is  being  built  on  the  extension  of  West 
Chester  Park  street,  under  authority  of  a  State  act.  ^o  recommenda- 
tion is  made  for  the  continuation  of  the  improvement.  The  funds  avail- 
able July  1,  1888,  will  be  expended  in  surveys  and  examinations  of  the 
work. 

II.— FORT  POINT  CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  i)roper 
on  the  one  side,  and  the  reclaimed  and  improved  flats  of  South  Boston 
and  South  Boston  on  the  other  side.  It  connects  the  tidal  basin  of 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harbor; 
is  fast  becoming  the  center  of  the  city's  most  extensive  shipping  trade 
and  is  the  most  important  branch  of  the  Main  Ship-channel.  Fort  Point 
Channel  is  1^  miles  long.  Before  improvement  the  least  depth  at  mean 
low  water  was  12  feet  at  its  entrance  and  17  feet  above  Congress  Street 
Bridge.  That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by 
bridges  at  Congress  street,  Mt.  Washington  avenue,  and  at  an  inter- 
mediate  point.  These  bridges  have  conveniently  located  draw  open- 
ings, but  the  draw-piers  of  the  railroad  bridge  must  be  strengthened  or 
reconstructed  before  the  improvement  can  be  extended  past  them,  and 
the  width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it.  The  project  for  this  improvement  was  submitted  January  27, 
1885,  Annual  Report  Chief  of  Engineers,  1885,  page  545.    It  proposed 
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i;he  excavation  of  a  cbaunel  175  wide  and  23  feet  deep  at  mean  low 
wat^r  from  the  entrance  to  near  Federal  Street  Bridge,  a  distance  of 
4,100  feet  and  was  estimated  to  cost  8100,000;  the  railroad  bridge  to 
be  constructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
was  appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 1888,  were  $17,439.50. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
No  operations  were  in  progress  during  the  fiscal  year,  and  the  condition 
of  the  improvement  on  June  30, 1888,  was  as  follows :  The  channel  had 
been  dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge, 
a  distance  of  1,900  feet;  94,211  cubic  yards  were  removed  eflfecting  this 
improvement  during  the  year  18S7. 

The  funds  available  July  1, 1888,  will  be  expended  in  examinations 
of  the  work.  To  complete  the  improvement  as  proposed  to  Federal 
Street  Bridge  will  cost  $00,000,  aud  an  appropriation  for  this  purpose 
is  recommended  applicable  only  after  the  railroad-bridge  draw  shall 
liave  been  properly  reconstructed. 

III.— HINGHAM  HARBOR. 

See  separate  report. 

IV.— NANTASKET  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nantasket  Beach , 
■about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
•depth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  40  to  50  feet,  and  the  depth  to 
less  than  8  feet.  It  was  circuitous,  and  obstructed  by  bowlders  at  the 
mouth  of  Weir  River,  and  by  a  ledge  near  the  wharf.  The  project  adopt- 
•ed  in  1880  was  to  widen  and  deepen  the  channel  from  the  mouth  of 
Weir  River  to  the  steam-boat  wharf,  so  that  it  would  be  100  feet  wide 
and  9 J  feet  deep,  mean  low  water;  to  remove  a  few  bowlders  at  the 
mouth  of  Weir  River,  and  to  remove  the  ledge  n^ar  the  wharf. 

The  total  appropriations  and  allotments  for  this  work  to  date  have 
been  $11,750. 

The  total  expenditures  to  June  30,  1888,  were  $11,750. 

No  operatious  were  in  progress  during  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  June  30, 1888,  was  as  follows :  The  projected 
channel  had  been  completed  by  the  removal  of  41,922  cubic  yards  of 
material  dredged,  and  54  cubic  yards  of  ledge  blasted,  during  the  years 
1881-1883.  The  improvement  meets  the  present  demands  of  commerce, 
and  no  further  appropriation  is  required  at  this  time. 

v.— CHANNEL  BETWEEN  NIX»S  MATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  Nix's  Mate  Shoal.  Previous  to  the  improvement 
there  was  4^  feet  depth  of  water  on  the  bar  at  mean  low  tide.  The 
project  for  the  improvement  was  adopted  in  1883.  It  was  to  dredge  a 
channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and  about  550 
feet  long.    In  1887  it  was  recommended  that  the  axis  of  the  cut  be 
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shifted  30^  to  the  westward,  and  that  it  be  widened  to  300  feet,  15  feet 
deep  at  mean  low  water. 

The  original  project  was  estimated  to  cost  $9,000.  The  project  of 
1887  was  estimated  to  cost  $25,000. 

^o  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30, 1888,  from  the  appropriation  for 
the  improvement  of  Boston  Harbor,  have  been  for  dredging  $9,551.76^ 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  June  30,  1888,  was  as  follows : 

The  original  project  had  been  completed  by  the  removal  of  19,899J 
cubic  yards  of  material  during  the  fiscal  year  1884. 

The  latest  survey  shows  that  this  channel  has  retained  its  full  width- 
and  deepened  throughout  1  foot  approximately. 

The  channel  has  been  of  the  greatest  service  to  the  vessels  and  boats* 
which  ply  to  the  wharves  of  the  lower  harbor,  and  has  conferred  a  great 
benefit  upon  commerce  by  diminishing  the  number  of  passages  of  me- 
dium craft  through  the  "  Narrows,"  where  the  channel  is  narrow  and 
overburdened  and  the  currents  transverse  and  irregular.  These  ad- 
vantages will  be  largely  increased  so  soon  as  the  modified  project  of 
1887  shall  have  been  completed,  and  an  appropriation  or  allotment  is- 
recommended  for  this  purpose. 

VI.— BROAD  SOUND. 

An  obstruction  called  Barrel  Eock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.  It  contained  116  cubic 
yards. 

The  balance  available  July  1, 1888,  $8,297.75,  will  be  expended  in  re- 
moving the  group  of  three  ledges  which  obstruct  the  main  ship  channel 
at  the  eastern  end  of  the  Lower  Middle  Bar.  No  appropriation  was 
made  for  this  harbor  for  the  fiscal  year  ending  June  30, 1888.  The 
river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889,  contains 
at  item  for  Boston  Harbor  of  $125,000.  Should  this  sum  be  appropri- 
ated by  the  Fiftieth  Congress,  first  session,  it  will  be  mainly  applied 
towards  widening  the  channel  at  the  Upper  Middle  Bar,  and  towards 
extending  and  repairing  sea-walls,  and  by  so  much  will  reduce  the 
amount,  $449,000,  estimated  in  this  report  as  required  for  the  fiscal  year 
ending  June  30,  1889. 

RECAPITULATION  OF  APPROPRIATIONS  RECOM3IENI3ED. 

The  amount  recommended  for  expenditure  for  improvements  in  Bos- 
ton Harbor,  Mass.,  during  the  fiscal  year  ending  June  30,  1889  are  as 
follows : 

Extension  of  sea-water  at  Georce's  Island $10,000 

Extension  of  sea-wall  at  Gallop's  Island ]5.000> 

Extension,  etc.,  of  sea-wall  at  Long  Island 3,000* 

Sea-walls  at  South  and  East  Bluffs  of  Governor's  Island 80, 000- 

Widening  Main  Ship-Channel  at  the  "  Upper  Middle »' 250,  OOa 

Completing  Fort  Point  Channel 60,000 

Widening  and  deepening  Nix's  Mate  Channel 25,000' 

Survey  of  Main  Ship-Channel  east  of  Long  Island  Head 6, 000* 

Total $449,000 

The  seyeral  works  completed  and  projected  for  improvement  of  this  harbor  are- 
located  in  the  collection  district  of  Boston  and  Charlesto  wn,  Mass.  Boston  is  the  portk 
of  entry. 
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The  accompaDyiug  commercial  statistics  for  the  fiscal  year  ending 
Jane  30, 1888,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Mass. 

Money  statement 

July  1,  1887,  amount  available $34,712.42 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1887 (23, 396. 04 

July  1,  1888,  outstanding  fiabilities 1,687.12 

July  1, 1888,  amount  covered  by  existing  contracts 6, 600. 00 

31,583.16 

July  1,  1888,  balance  available '    3,129.26 

Amount  appropriated  by  act  of  August  11,  1888. 125,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 128, 129. 26 

[Amount  (estimated)  required  for  completion  of  existing  project 325, 000. 00 

lAmount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  325, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


Ahstraot  of  proposals  for  the  removal  of  rock  from  ihs  main  ship  channel, Boston  Harbor^ 
'    MassachuwttSf  opened  May  12,  1888,  by  Lieut,  Col.  G,  L,  Gilleepie,  Corps  of  Engineers. 


^0. 

Names  of  bidders. 

Price  bid 

per  cabic 

yard,  ineas- 

uredin 

situ. 

Remarks. 

1 

George  "W.  Townsend -... 

$22  00 
23.75 
38.00 
50.00 
25.50 

Lowest  bid. 

9, 

Thomas  A.  Rowe .•••*.... 

8 

W.  D.  Dancaxi  &  Xlckerson.  N.  E.  Gordon , 

4 

Hiram  W.  Phillips 

5 

Thomas  Symonds....  « 

The  contract  was  awarded  to  Mr.  George  W.  Townsend,  with  the  approval  of  the 
Chief  of  Engineers. 


Transaction  of  commerce  and  navigation  at  the  port  of  Boston  during  the  fiscal  year  ending 

June  30.  1888. 

• 

Importations : 

Merchandise! $63,897,778 

Coin  and  bullion |47,375 

Domestic  exportations : 

Merchandise 155,515,863 

Coin  and  bullion none. 

Foreign  exportations  (returned  exports) : 

Merchandise $974,720 

Coin  and  bullion none. 

Vessels  entered  from  foreign  ports : 

Number 2,467 

Tonnage 1, 321^167 

Vessels  cleared  for  foreign  ports : 

Number 2,379 

Tonnage 1,099,899 

Total  customs  collections  fVom  all  sources |21,  .396, 776. 15 
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B  8. 

IMPROVEMENT  OF  MALDEN  RIVER,  MASSACHUSETTS. 

Maiden  Eiver  is  tributary  to  Mystic  River,  into  which  it  empties,  3 
miles  from  the  mouth,  at  the  navy-yard  in  Boston  Harbor,  Massa- 
chusetts. 

Previous  to  its  improvement  there  was  a  navigable  depth  of  barely  7 
feet  at  mean  high  water,  and  the  mean  rise  or  fall  of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  increase  the  width  and  depth  of 
the  river  channel  from  its  mouth  to  the  second  bridge  in  Maiden,  a  dis- 
tance of  2  miles. 

The  project  was  originally  proposed  in  1880.  It  was  to  excavate  a 
channel  100  feet  wide  and  12  feet  deep  at  mean  high  water,  up  to  the 
second  bridge  in  Maiden,  with  two  cut-offs,  one  east  of  the  island  near 
the  mouth  of  the  river  and  one  through  the  marsh,  about  one-half  mile 
above.  ^ 

The  project  was  modified  in  1882,  when  it  was  proposed  to  make  the 
natural  channel  of  the  river  100  feet  wide,  12  feet  deep  at  mean  high 
water,  to  the  first  bridge  in  Maiden,  thence  to  the  second  bridge,  75  feet 
wide,  with  the  same  depth.  The  cost  of  the  original  project  was  esti- 
mated to  be  $40,000. 

The  total  appropriations  for  the  work  to  date  are  $10,000. 

The  total  expenditures  to  June  30, 1888,  were  $10,000. 

The  condition  of  the  improvement  June  30, 1888,  was  as  follows : 

The  channel  had  a  least  width  of  50  feet  (it  was  70  feet  wide  at  turns) 
and  had  a  depth  of  12  feet  at  mean  high  water  from  its  mouth  to  the 
first  bridge  in  Maiden,  a  distance  of  1|  miles. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1888. 

The  improved  channel  is  in  good  order  and  meets  all  the  existing  de- 
mands of  commerce. 

No  appropriation  is  recommended  for  the  year  ending  June  30, 1890. 

There  is  no  balance  available  July  1, 1888. 

Maiden  River  is  in  the  collection  district  of  Boston,  Mass.  The  nearest  port  of 
entry  is  Boston,  Mass.  The  nearest  lisht-house  is  Long  Island  head-light  in  Boston 
Harbor,  Massachusetts,  about  7  miles  distant. 

(Commercial  statistics  included  in  Boston  Ilarbor,  Massachusetts.) 


Bg. 

IMPROVEMENT  OF  HINGHAM  HARBOR,  MASSACHUSETTS. 

Hiugham  Harbor  is  situated  in  the  southern  part  of  Hingham  or  Hull 
Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor  south  of 
Kantasket  Eoads,  It  is  distant  about  12  miles  from  Boston  in  a  south- 
easterly direction. 

The  harbor  covers  an  area  of  1  square  mile,  with  extensive  mud  flats 
bare  at  low  tide.    The  mean  rise  or  fall  of  tbe  tide  is  9.4  feet. 

The  channel  leading  to  Hingham  south  of  Bagged  and  Sailor's  ivsl- 
ands  was,  before  improvement,  very  narrow  and  crooked  and  ob- 
fttructed  by  sunken  rocks  and  shoals.  Its  least  width  was  30  feet,  and 
lea^st  depth  4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
<luinnel  from  deep  water  near  the  head  of  the  harbor  to  the  steam-boat 
wharf,  a  distance  of  about  2,500  feet. 
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The  origina)  project  for  improvement  was  submitted  December  23, 
1874.  It  provided  for  au  improved  channel  on  the  east  side  of  Sailor's 
Island,  past  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet 
^ide  and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 
This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
-deepen  the  improved  channel  to  10  feet  at  mean  low  water,  and  to  re- 
move a  mid-channel  ledge  lying  between  Chandler's  and  Kagged  islands, 
measuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

A  plan  of  the  harbor  is  submitted  herewith.  The  channels  A  D  and 
B  D  are  described  in  Annual  Eeport  for  1875. 

The  total  amount  appropriated  to  date  for  this  harbor  is  $16,000. 

The  total  expenditures  to  June  30,  1888,  were  $16,000. 

By  this  expenditure  up  to  June  30, 1888,  the  original  project  had 
been  completed,  and  the  modified  project  of  1885  had  been  partly  com- 
pleted by  dredging  and  blasting  the  channel  10  feet  deep  and  50  feet 
wide  through  the  ledge,  which  extends  for  280  feet  in  length  in  the  im-, 
proved  channel,  about  1,600  feet  northeast  of  the  8team-l)oat  wharf. 

During  the  fiscal  year  ending  June  30,  1888,  no  active  operations 
were  in  progress  from  want  of  funds.  The  balance  of  $76.74,  available 
July  1,  1887,  was  expended  for  office  expenses. 

To  complete  the  present  project  will  require  an  appropriation  of 
^13,000. 

The  following  is  a  tabular  statement  of  the  items  included  in  the  esti- 
mate for  $13,000. 

Removal  of  128  cubic  yards  from  ledge  between  Rapfged  and  Chandler's 

islands,  at  $-25 $3,200 

JRemoval  of  200  cubic  yards  from  ledge  opposite  Samuel  Burr's,  at  $25 5, 000 

Dredging  20,000  cubic  yards  of  material  from  the  bend  near  Samuel  Burr's  to 
the  steam-boat  wharf  at  Hingham,  to  give  a  channel  100  feet  wide  and  10 
feet  deep  at  mean  low  water,  at  20  cents -4,000 

•Contingencies 800 

Total 13,000 

"No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1888. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889,  con- 
tains an  item  of  $5,000  for  continuing  this  improvement,  and  if  appro- 
priated this  sum  will  be  applied  in  widening  and  deepening  the  chan- 
nel near  Samuel  Burr's. 

This  work  done,  there  will  be  still  required  the  sum  of  $8,000  to  com- 
plete the  project.  A  recommendation  for  an  appropriation  of  $8,000  is 
made  for  the  fiscal  year  ending  June  30, 1890. 

The  benefit  to  be  expected  from  the  completion  of  this  improvement 
is  a  more  convenient  and  safe  navigation  of  the  improved  channel. 

Hingham  Harbor  is  in  the  collection  district  of  Boston,  Mass.  The  nearest  light- 
bouse  IS  the  Narrows  light  on  the  Main  Ship-channel  in  Boston  Harbor,  distant  about 
5  miles. 

(Commercial  statistics  included  in  Boston  Harbor.)] 

Money  statement. 

July  1,  1887,  amount  available $76.74 

July  1,  188:^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1B87 76.74 

Amount  appropriated  by  act  of  August  11,  1868 5,000.00 

{Amount  (estimated  )  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1690      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections*^  of  river  and 
harbor  acts  of  1866  and  1867. 
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B.  10. 

IMPROVEMENT  OF  SCITUATE  HARBOR,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  mile9 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres  ap- 
proximately, more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  easterly 
winds,  and  the  entrance  was  obstructed  by  many  detached  bowlders. 
The  depth  on  the  bar  was  about  2J  feet  at  mean  low  water,  and  the 
mean  rise  or  fall  of  the  tide  is  S^  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  622. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  that  are  too  far  south  of  their  true  course  to  clear 
the  dangerous  ledges  near  Minot's  light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two  rub- 
ble-stone jetties  converging  towards  each  other  from  opposite  banks^ 
and  to  dredge  an  anchorage  basin  with  channels  connecting  with  the 
sea  and  the  town  wharves.  The  north  jetty  from  Cedar  Point  to  be 
800  feet  long,  and  the  south  jetty  from  the  point  of  the  '*  First  Cliff  "  to 
be  730  feet  long. 

Both  jetties  are  to  be  20  feet  wide  on  top,  and  4  feet  above  mean  high 
water,  except  at  their  outer  ends,. which  are  to  be  built  6  feet  higher  to 
servQ  as  sites  for  entrance  beacons. 

The  anchorage  basin  to  be  30  acres  in  area,  approximately.  The  en- 
trance channel  to  be  2,700  feet  in  length,  and  300  feet  average  width. 
The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  at  mean  low  water  in 
the  entrance  channel;  12  to  15  feet  between  the  jetties ;  12  feet  imme- 
diately in  rear  of  the  south  jetty,  and  10  feet  for  the  anchorage  ba- 
sin. The  estimated  cost  of  the  jetties  was  $100,000,  and  of  the  dredging 
$190,000,  a  total  of  $290,000.  The  total  amount  appropriated  for  thi» 
work  to  date  is  $47,600.. 

The  amount  expended  to  June  30, 1888,  was  $47,500. 

By  this  expenditure  the  north  jetty  had  been  essentially  completed  ;. 
it  was  720  feet  long,  of  full  width  and  height.  The  entrance  channel 
was  made  100  feet  wide,  1,600  feet  long,  and  5  feet  deep  at  mean  low 
water.  The  anchorage  basin  was  made  400  by  350  feet  in  area,  7  feet 
deep.    Nothing  had  been  done  on  the  south  jetty. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  had 
been  protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front 
of  which  was  a  stone  apron  10  feet  wide  and  385  feet  long,  and  all  knowa 
bowlders  obstructing  the  entrance  had  been  removed. 

No  operations  were  in  progress  during  the  year  ending  June  30, 1888, 
from  want  of  funds. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1889,  con- 
tains an  item  of  $5,000  for  continuing  this  improvement.  If  this  amount 
should  be  appropriated  at  the  present  session  of  Congress,  it  might  be 
judiciously  applied  toward  opening  a  channel  25  feet  wide  and  3  feet 
deep,  to  connect  the  basin  with  the  town  wharf.  On  the  completion  of 
this  work  the  amount  required  to  complete  the  project  will  be  $237,500.. 
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Of  this  amount  $50,000  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1890,  and,  if  appropriated  could  be  judiciously  ex- 
pended as  follows : 

Baild  south  Jetty  400  feet  long,  10,000  tons  rubble-stone  at  $2.15 $*21, 500^ 

Enlarge  anchorage  basin  to  four  acres,  10  feet  deep,  and  the  channel  to  the 
town  wharf  to  150  feet  wide,  with  same  depth ;  70,000  cubic  yards  dredging 

at  33  cents.. .J 2:^,100^ 

Contingencies 5,400 

Total ......* 50,000 

Scituate  is  in  the  collection  district  of  Plymouth,  Mass.    The  nearest  port  of  entry 
is  Plymouth,  Mass.    The  nearest  light-house  is  Minot's  light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

Money  statefnetit 

July  1,  1887,  amount  available f474.72 

July  1, 1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 474. 7i^ 

Amount  appropriated  by  act  of  August  11,  1838 5,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 2:i7, 500.  OO 

I  Amount  thatcan  beprolitably  expended  iu  fiscal  year  ending  Juno  30,  IdOO    50, 000.  OU 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commercial  staiiatics/or  the  fiscal  year  ending  June  30,  1888. 

Toreigu  arrivals  (74  tons) I 

Domestic  arrivals 12 

13; 

Foreign  clearances 1 

Domestic  clearances 12 

13 

Four  cargoes  of  coal ^ tons..  660 

Eight  cargoes  of  lumber feet..  550,000 

In  addition  to  the  above  a  number  of  small  boats  are  principally  engaged  in  gath- 
ering moss. 


B  XI. 

IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  ''  Cow- Yard,"  is  common  to  Plymouth,  Kingston,  and 
Duxbury,  and  is  the  only  refuge  for  sea-going  vessels  from  northeast- 
erly gales  when  caught  between  Boston  and  Provincetown,  a  distance 
of  about  75  miles,  following  the  coast-line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
''  holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give  rise 
to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,0OO  acres,  almost  all  of  which  is  dry  at  low  tide. 
A  few  narrow,  crooked,  shallow  channels  traverse  these  flats.    These^ 
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-channels  join  about  the  center  of  the  harbor,  opposite  the  town  wharves, 
and  form  the  main  ship-channel,  150  feet  wide  approximately  and  10 
feet  deep  at  mean  low  water,  which  runs  directly  behind  the  northern 
half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  only  of  water  could  be  car- 
ried to  the  town  wharves  at  low  tide. 

Previous  to  1876  the  project  was  a  general  one,  and  had  for  its  object 
the  j)re8ervation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed,  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damage  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  frohi  the  town  wharves  to 
the  main  ship-channel,  2,286  feet  long,  100  feet  wide,  and  G  feet  deep 
at  mean  low  water.  This  project  was  modified  in  1877  so  as  to  include 
the  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep, 
-directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  improved  channel  and 
basin  to  9  feet  at  mean  low  water,  and  to  make  their  approaches  more 
easy. 

The  modified  project  of  1^4  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 

This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be $22,500. 
From  1866  to  date  the  amount  appropriated  for  this  improvement  was 
$114,800,  of  which  there  had  been  expended  to  June  30, 1888 : 

For  beach  protection ^2,587.56 

J^or  dredgiug,  etc 42,212.44 

During' the  fiscal  year  ending  June  30, 1888,  8,312  cubic  yards  of 
material  were  removed  from  the  improved  channel  and  basin  under  a 
<K)ntract  with  the  New  England  Dredging  Company,  dated  October  22, 
1886.  This  contract  was  satisfactorily  completed  in  July,  1887,  and  a 
total  of  23,124  cubic  yards  were  dredged  at  a  contract  price  of  24  cents 
per  yard.  A  small  bowlder  developed  by  the  dredging  was  removed  by 
hired  labor  in  August,  1887. 

During  the  latter  part  of  the  fiscal  year  a  survey  of  the  dredged  basin 
and  channel  was  made,  and  lines  of  soundings  were  also  run  over  the 
main  ship-channel  to  its  junction  with  the  outer  anchorage.  This  sur- 
vey shows  that  the  basin  and  improved  channel  have  not  deteriorated 
since  dredging  was  suspended  in  July,  1887,  though  it  is  noticed  that  ex- 
tensivO'  changes  have  taken  place  in  the  shoals  surrounding  the  main 
ship-channel,  especially  between  Plymouth  Beacon  and  Duxbury  Pier 
Light,  since  the  survey  of  1870.  The  channel  is,  however,  essentially 
uninjured,  and  at  least  9  feet  depth  at  low  water  can  be  carried  to  the 
town  wharves.  A  chart  showing  the  results  of  the  survey  accompanies 
this  report. 

The  condition  of  the  improvement  on  June  30, 1888,  is  as  follows : 
The  improved  channel  was  115  feet  in  width,  9  feet  in  depth  for  90  feet 
of  its  width  nearest  the  town  wharves,  and  the  remainder  averaged  5 
feet  depth.  Long  Beach  was  in  good  order  throughout  and  the  works 
of  preservation  on  it  required  no  repairs  or  extensions. 
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No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1888* 
Tbe  river  and  Larbor  bill  (not  yet  passed)  for  the  fiscal  year  euding^ 
June  30, 1889,  contains  an  item  of  $l>,000  for  continuing  the  improve- 
ment, and  if  this  sum  should  be  appropriated  it  will  be  applied  toward* 
completing  the  project  by  widening  and  deepening  the  basin.  This  work 
done,  there  will  still  be  required  the  sum  of  $9,500  to  complete  the  pro- 
ject. An  appropriation  of  $9,500  is  recommended  for  continuing  the  im- 
provement for  the  fiscal  year  ending  Juno  30, 1890. 

The  prospective  benefits  to  commerce  are  increased  facilities  and  safety 
in  navigating  the  improved  channel. 

Plymouth  Harbor  is  located  in  the  collection  district  of  Plymouth,  Mass.,  of  which 
Plymouth  is  the  port  of  entry.  The  nearest  light-houses  are  the  Plymouth  ^^ Gurnet)- 
lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending. 
June  30, 1888,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
mouth, Mass. 

Money  Htatement. 

July  1, 18S7,  amount  available |2, 957.39 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oiitfltandiug  July  1, 1887 2,957,39 

Amount  appropriated  by  act  of  August  11, 1888 6,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 500, 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1890      9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


COMMERCIAL  STATISTICS. 

Commercial  ataiiatics  for  the  fiscal  year  ending  June  30,  1688. 

Revenue  collected  during  the  fiscal  year  ending  June  30,  1888 $91, 919. 97' 

Derived  from  the  following  sources,  namely : 

Duties  on  imports  from  hemp 42,205.4'^ 

Duties  on  imports  from  sisal-grass 13,504.50 

Duties  on  imports  from  rivet-wire  rods 18,711.8(3 

Duti es  on  impoijts  from  wool 10, 710. 80 

Duties  on  imports  from  bar  iron 7,745.84 

Duties  on  imports  from  steel  bars 3,944.70 

Duties  on  imports  from  salt  and  lumber 96.85 

Total 91,919.97 


Shipping. 


No.  of 
vessels. 


Tonnage. 


Foreign  entrances- 
Foreign  clearances . 


1,327 
1,648 


Coastwise  entrances  were  114  in  number,  namely : 

78  cargoes  of  coal tons..  27,300 

Ji5  cargoes  of  lumber feet..  2,700,000 

3  cargoes  of  granite tons..  300 

3  cargoes  of  cement  and  lime do...  600 

y  cargoes  of  brick do...  240 

2  cargoes  of  hay do...  120 

1  cargo  of  tar bbls..  1,775 

Tbn  above  items  do  not  include  ordinary  packet  running,  and  in  addition  thereto  a^ 
steamer  riius  regularly  during  the  summer  months. 
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B   12. 

IMPROVEMENT  OF  PROVINCETOWN  HARBOR,  MASSACHUSETTS. 

ProviDcetown  Harbor  is  situated  at  the  extremity  of  Cape  Cod,  about 
40  miles  southeast  from  Boston  Light.  It  is  one  of  the  most  valuable 
harbors  of  refuge  on  the  xVtlantic  coast.  The  entire  commerce  of  New 
England  and  a  very  large  local  fishing  interest  are  directly  benefited 
by  its  maintenance,  which  depends  entirely  on  the  preservation  of  the 
<8andy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
2)re8ervationof  thehjxvboThy  building  dikes,  bulkheads,  and  sand-catches, 
and  extensive  planting  of  beach  grass,  to  repair  or  prevent  storm  dam- 
iiges  to  the  beaches.  From  the  nature  of  the  work  it  can  at  no  time  be 
considered  completed.  A  full  history  of  these  improvements  will  be 
found  in  the  Annual  Eeports  of  the  Chief  of  Engineers  for  the  years 
1876, 1879,  and  1886.  A  special  dike  across  House  Point  Island  Flats, 
to  be  built  contingently,  was  recommended  in  the  Annual  Report  for 
1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the 
€hief  of  Engineers  for  1886. 

The  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $139,478.44. 

The  amount  expended  up  to  June  30, 1888,  was  $139,328.09. 

The  condition  of  the  improvement  June  30, 1888,  was  as  follows : 

Long  Point — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  It  had  been  protected  on  the  east  or  outside^  by 
bulkheads,  groins,  and  aprons  built  of  rubble- stone.-  These  were  all 
generally  in  good  order,  except  that  600  tons  of  additional  large  stone 
were  required  to  level  up  the  bulkhead  near  the  northern  end ;  and  it 
required  to  be  repaired  and  backed  with  brush  and  small  stone  to  pre- 
vent the  sea  making  through  it  to  the  injury  of  the  beach  behind  it. 
For  this  purpose  an  appropriation  is  recommended.  At  the  narrowest 
part  of  the  point,  3,000  feet  west  of  Wood  End  Light,  a  gap  in  the  beach 
had  been  worn  by  the  portage  of  fishermen's  boats,  etc. 

This  was  closed  during  the  fiscal  year  by  wood  and  brush  sand-catches 
with  five  jetties,  aggregating  232  feet  in  length,  and  5  acres  of  beach 
grass  were  planted  on  the  inside  opposite  this  gap. 

Abel  Hill  Bike. — This  dike  was  built  to  prevent  the  rush  of  water 
from  Lancy's  Harbor  over  Ilouse  Point  Island  Flats  into  the  main  har- 
bor. 

The  rapid  wearing  away  of  the  southern  sand-spit  that  forms  Lancy's 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of  the 
dike.  To  guard  against  this,  brush  and  wooden  sand-catches  had  been 
built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  These  sand- 
ijatches  were  repaired  and  extended  during  the  fiscal  year  by  building 
an  additional  length  of  257^  feet. 

House  Point  Island  Flats. — These  flats  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey  and  stated  in  last  annual 
report.  It  still  appears  unnecessary  to  commence  the  dike  projected  to 
be  built  across  these  fiats. 

Beach  Point,  High  Head  Bike^  and  Cove  Section.—These  works  were 
all  in  good  order,  and  have  required  no  extensions  or  repairs  during  the 
year. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in 
^ood  order,  and  serve  the  purpose  for  which  they  were  built. 
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No  appropriation  was  made  for  the  fiscal  year  enditig  June  30, 188S. 
The  river  and  barbor  bill  now  pending,  for  the  fiscal  year  ending  June 
50,  1889,  contains  an  item  of  $7,000  for  improving  Provincetown  Har- 
'bor,  and  if  this  snm  Rhould  be  appropriated,  it  will  be  applied  in  level- 
ing up  and  backing  the  Long  Point  Breakwater,  and  in  repairing  prob- 
able storm  damages  to  other  points  of  the  covering  beaches.  This  work 
completed,  an  appropriation  of  $2,500  is  recommended  for  the  fiscal  year 
ending  Jane  30, 1890,  for  application  towards  the  repair  of  probable 
storm  damages  to  the  beaches. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

Provincetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass.  The 
nearest  light-houses  are  Wood  End  and  Long  Point  lights. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provincetown,  Mass. 

Money  statement 

July  1,  1887,  amount  available $2,144.04 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  l,ltt87 1,993.69 

July  1,  1688,  balance  available 150.35 

Amount  appropriated  by  act  of  August  11,  1888 7,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 150. 35 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  U,  BOO.  00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Commercial  stathtics  for  the  fiscal  year  ending  June  30,  1888. 


SiiippiDg. 


No.  of 
vessels. 


Tonnage. 


Foreign  arrivals 

Foreign  clearances  . 


28  I         3,425 
32  4. 2U 


Amountoollected  for  imports $210.68 

Amonnt  collected  for  tonnage  tax 04.64 

Amount  collected  for  Immigrant  f  and 80.50 

The  total  number  of  vessels  which  have  entered  the  harbor  at  Provincetown,  Mass., 
for  shelter  and  other  purposes  during  the  fiscal  year  ending  June  30,  1888,  is  five 
thousand ;  estimated  value,  at  the  rate  of  ^10,000  each,  (50,000,000. 


B  13. 

PRELIMINARY  EXAMINATION  OP  MANCHESTER  HARBOR.  MASSACHUSETTS. 

United  States  Engineer  Office, 

Boston^  Ma 88. J  Kovember  20,  1886. 
General  :  In  compliance  with  instmctions  contained  in  your  letter 
of  September  27, 1886, 1  have  the  honor  to  submit  the  report  of  a  pre- 
liminary examination  of  Manchester  Harbor,  Massachusetts,  provided 
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for  in  the  river  and  harbor  act  approved  August  5, 1886.  Manchester 
Harbor  is  situated  on  the  eastern  shore  of  Massachusetts,  upon  Massa- 
chusetts Bay,  5^  miles  northeastward  of  the  entrance  to  Salem  Harbor. 
At  the  entrance  there  is  a  small  sheltered  roadstead,  containing  30O 
acres  or  more,  with  5  fathoms  water,  formed  by  Great  Misery  Island, 
House  Island,  and  the  mainland  terminating  in  Gale's  Point,  which  is- 
much  used  by  fishing- vessels  during  northeasterly,  easterly,  and  south- 
erly storms.  The  entrance  is  marked  by  a  light-house  on  Baker's  Isl- 
and, and  the  channels  east  and  west  of  Great  Misery  Island  are  buoyed 
by  the  Light-House  Department.  The  roadstead  shoals  gradually  to- 
wards the  entrance  to  Manchester  Harbor,  and  opposite  Glass  Head^  at 
the  immediate  entrance  the  depth  is  3  feet  mean  low  water.  At  a  dis- 
tance of  2,500  feet  farther  inland,  at  the  Narrows,  the  width  of  the  wa- 
ter-way is  contracted  to  less  than  1,000  feet,  and  the  depth  reduced  to 
1  foot,  approximately,  mean  low  water.  Thence  to  the  wharves  at  the 
upper  end  of  the  bay,  where  the  town  of  Manchester  is  located,  is  prac- 
tically no  water  at  low  stage.  The  bed  of  the  harbor  is  composed  of 
loam  and  sand,  with  a  few  bowlders  \isible  close  inshore.  At  a  con- 
ference which  I  had  with  the  selectmen  of  the  town  on  November  10, 
1886, 1  was  informed  that  the  Government  expended  about  $5,000  thirty 
years  ago  in  blasting  and  removing  rocks  alongside  the  channel  at  the- 
Narrows.  The  printed  records  contain  no  statement  of  such  appropri- 
ation or  improvement.  I  have  not  been  able  to  learn  that  it  was  an 
improvement  by  the  State  or  by  private  individuals. 

The  ^arbor  is  divided  into  the  upper  and  lower  harbor  by  the  con- 
traction at  the  Narrows,  and  the  distance  from  the  3-foot  curve  at  the 
entrance  to  the  town  wharves  is  1  mile.  No  hydrographic  survey  of  the^ 
harbor  has  ever  been  made,  but  the  citizens  claim  that  there  was  for- 
merly a  depth  of  3  feet  mean  low  water  into  the  upper  harbor,  and 
that  "the  decline  in  shipping  and  the  present  disuse  of  the  harbor  are 
duo  to  the  decline  in  the  navigable  depths,  which  are  now  such  as  to- 
practically  close  the  harbor  at  low  tide. 

The  improvement  desired  is  the  restoration  of  the  channel  to  its  for- 
mer depth  of  3  to  4  feet  mean  low  water.  This  will  require  the  dredg- 
ing of  a  chanael  5,000  feet  long,  60  feet  wide,  and  2J  to  3  feet  deep,  with 
an  estimated  excavation  of  100,000  cubic  yards  of  material. 

The  inclosed  paper  prepared  by  the  selectmen  of  Manchester  gives  an 
exhibit  of  the  interest  represented  in  the  harbor  and  the  country  ad- 
jacent. The  sheltered  roadstead  at  the  entrance,  the  facility  with  which 
it  may  be  entered  from  the  main  ship-channel  leading  to  Salem  Harbor^ 
and  the  additional  shelter  which  may  be  gained  by  excavating  a  channel 
into  Manchester  Harbor,  make  this  an  important  harbor  of  the  third 
class. 

The  citizens  are  fully  justified  in  asking  relief  from  th.e  Government.. 
It  will  be  practicable  at  small  cost  to  open  a  narrow  channel  to  the  lower 
wharves  for  the  use  of  vessels  in  transporting  at  reduced  rates  to  the 
town  and  adjacent  country  those  supplies  now  carried  by  rail,  which 
most  generally  enter  into  home  consumption,  such  as  coal,  lumber,  prod- 
ucts of  iron  and  mercantile  articles. 

The  harbor  is  worthy  of  improvement,  and  I  respectfully  recommend 
an  allotment  of  $1,000  for  making  a  complete  hydrographic  survey  of 
the  harbor  from  the  6-foot  curve  of  the  roadstead  to  the  lower  wharves.. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers^ 

The  Chief  of  Enqineers,  U.  S.  A. 
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COUMUNIOATIOX  FROM  THB  8ELECTMEK|  MERCHANTS;  ETC.,  OF  MANCHESTER,  MASSA- 
CHUSETTS. 

Manchxstsb,  November  17,  1888. 
Dear  Sir:  We,  the  undersigaed  aeleotmea,  merchants,  and  residents  of  the  town 
of  Manchester,  Essex  County,  Mass.,  respectfully  submit  that  the  improvement  of  our 
harbor  is  necessary  and  expeidient  for  the  following  reasons,  among  (»thers,  viz: 

(1)  That  our  commercial  and  manufacturing  interests  have  been  injured  by  the 
gradual  filling  up  of  our  harbor.  There  was  formerly  a  good  channel,  which  has  been 
obstructed  by  the  accumulations  of  years.  Within  twenty-five  years  vessels  loaded 
with  coal  and  drawing  11  feet  of  water  could  enter  the  harbor  and  unload.  At  the 
present  time  it  is  nedessary  to  bring  the  coal  to  Salem  by  vessel  and  from  there  it 
must  be  brought  down  by  rail  9  miles  and  carted  to  mills,  thus  making  an  extra  cost 
for  transportation,  to  be  borne  by  the  consumers. 

The  consumption  of  c^al  has  increased  within  the  past  twelve  years  from  800  to 
2,800  tons,  and  a  continued  increase  is  anticipated.  While  this  coal  could  formerly  be 
sunloaded  at  the  dock,  it  is  necessary  now  to  bring  it  in  by  lighters  when  It  comes  by 
sea,  or  else  by  rail  as  above  stated. 

In  former  years  vessels  ran  between  Manchester  and  Boston,  carrying  our  manu- 
factures of  furniture,  etc..  and  bringing  articles  of  home  consumption  in  return. 
Now  it  is  necessary  to  send  everything  of  this  kind  by  riebil. 

Formerly  a  large  part  of  the  hay  produced  here  was  sent  away  to  be  sold.  The 
produet  of  hay  is  now  greater  than  ever  before,  but  it  is  all  consumed  here,  and  fully 
as  much  more  brought  in  from  Maine  and  other  places.  If  the  channel  was  improved 
this  hay  could  be  brought  by  coasters  at  less  expense  to  consumers  than  it  is  now 
brought  by  rail. 

The  consumption  of  lumber  amounts  to  at  least  1,500,000  feet,  nearly  all  of  which 
must  be  brought  by  rail  or  teamed  in,  unless  the  channel  is  deepened. 

The  consumption  of  granite  in  Manchester  since  May,  1836,  exceeds  600  tons,  nearly 
all  of  which  came  from  Bockport,  and,  with  the  exception  of  about  60  tons,  all  was 
brought  bv  rail  or  teamed  in  at  much  greater  cost  than  would  be  necessary  if  the 
depth  of  channel  would  allow  it  to  be  brought  by  water. 

This  is  also  true  as  regards  other  building  material.  The  consumption  of  brick, 
lime,  and  cement  has  increased  within  a  few  vears  at  least  threefold.  This  material 
could  be  brought  by  water  at  reduced  cost  if  depth  of  channel  would  allow. 

(2)  The  business  and  commerce  of  Manchester  would  be  benefited  by  the  improve- 
ment of  our  harbor.  Notwithstanding  the  injury  caused  by  the  filling  up  of  the 
channel  and  harbor,  which  forced  the  fifty  fishing-vessels,  formerly  engaged  in  this 
pursuit,  to  other  ports  having  a  greater  depth  of  water,  our  town  valuation  has 
steadily  increased  from  $1,746,^2  in  1877,  to  $4,826,888  in  1886,  and  we  have  reason 
to  believe  will  continue  to  increase,  especially  if  the  harbor  be  improved  and  channel 
deepened. 

We  believe  that  the  desired  improvement  will  be  of  great  benefit  to  the  neighbor- 
ing districts  of  Magnolia  and  Beverly  Farms,  as  these  towns  are  obliged  to  draw 
their  supplies,  to  a  great  extent,  from  distant  places,  and  depend  for  transportation 
upon  a  railroad  corporation  which  can  exact  its  own  terms  for  carrying  goods  and 
might,  as  it  has  no  competitor  in  the  carrying  trade.  Supplies  could  be  brought  by 
Manchester  Harbor  if  improved  and  deepened. 

Some  years  ago  our  channel  had  at  least  4  feet  of  water  at  low  tide.  Now  there  is 
less  than  1  foot,  and  we  respectfully  suggest  that  the  channel  be  dredged  to  a  depth 
of  at  least  5  feet  at  low  water,  and  to  a  width  of  100  feet  clear. 

The  rock  known  as  Bow  Bell  presents  a  dangerous  obstacle  to  the  navigation  of 
our  harbor,  as  it  lies  directly  in  the  channel,  and  we  suggest  that  it  be  removed. 

We  also  respectfully  suggest  that  it  would  be  an  advantage  to  the  harbor  if  a  por- 
tion of  the  flats  be  dredged  out,  so  that  there  may  be  an  anchorage  for  boats  at  all 
tides.    These  flats  have  filled  up  to  a  great  extent  within  a  few  years,  and  the  depth 
of  the  harbor  gained  by  a  removal  of  part  of  them  would  be  greatly  to  its  benefit. 
We  desire  that  the  harbor  be  improved  as  much  as  possible,  and  remain,  sir. 
Yours,  respectfully, 

John  H.  Chbever, 
Henry  T.  Bingham, 
Wm.  a.  Stone. 

Selectmen  of  Mawheeter, 
T.  Jefferson  Cooudoe.       A.  E.  Low. 
Samuel  Knight.  F.  K.  Hooper. 

Daniel  Leach.  John  Allen. 

John  W.  Carter.  Henry  P.  Kitfield. 

Thko.  W.  Slade.  George  A.  Kitfield. 

C.  H.  Sheldon.  Geo.  C.  Leach. 

Col.  Geo.  L.  Gillespie. 

ENO  88 30 
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survey  of  manchester  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.j  Noveniber  28, 1887. 

General:  In  compliance  with  instrnctions  contained  in  your  letter 
of  March  16, 1887,  I  have  the  honor  to  transmit  herewith  a  report  of 
liir.  Bophas  Haagensen  on  the  survey  of  Manchester  Harbor,  Massa- 
chusetts, made  to  comply  with  provisions  of  river  and  harbor  act  ap- 
proved August  5,  1886. 

A  tracing  is  also  transmitted  showing  the  limits  of  the  improvenpent 
proposed  for  this  harbor  determined  by  the  survdjr. 

My  preliminary  report  on  this  harbor,  dated  November  20, 1886,  gives 
all  the  material  facts  relating  to  this  harbor  and  the  reasons  which  in* 
fluenced  me  in  recommending  the  survey.  The  only  new  facts  are  those 
which  have  been  revealed  by  the  accompanying  chart,  which  has  been 
prepared  from  the  survey. 

The  channel  from  the  roadstead  to  Proctor's  Point  is  everywhere  100 
feet  wide,  with  a  least  depth  of  6^  feet  mean  low  water,  is  unobstructed, 
and  is  adequate  to  the  commercial  necessities  of  the  port.  At  Proctor's 
Point  the  first  important  obstruction  is  met  with,  which  consists  of  a 
submerged  ledge  of  rock  projecting  westward  from  the  west  side  of  Proc- 
tor's Point  and  extending  well  into  the  deep-water  channel.  Another 
ledge,  called  the  Bow  Bell,  crops  out  on  the  opposite  side  of  the  chan- 
nel a  little  to  the  northward  and  westward  of  the  first  ledge.  From 
Proctor's  Point  to  the  "Narrows,"  a  distance  of  1,400  feet,  the  channel 
rapidly  shoals  to  1^  feet  depth  mean  low  water.  It  is  but  slightly  de- 
fined by  a  few  deep  and  disconnected  pools  in  which  the  depth  varies 
from  4  to  5^  feet  mean  low  water.  From  the  ^^  Narrows  "  to  the  town 
wharves,  a  further  distance  of  2,500  feet,  approximately,  the  bottom  of 
the  harbor  is  practically  bare  at  average  low  tide.  The  high-water 
channel  in  this  last  reach  is  crossed  near  the  town  by  the  Boston  and 
Maine  Railroad  (eastern  division)  on  a  bridge  which  is  provided  with  a 
draw  opening  28  feet  wide  in  the  clear. 

It  is  recommended  that  a  channel  be  opened  from  Proctor's  Point  to 
the  town  wharves,  which  shall  be  60  feet  wide  on  bottom  and  4  feet  deep, 
mean  low  water.    Its  direction  is  given  on  the  accompanying  chart. 

In  order  to  take  advantage  of  the  pools  exterior  to  the  "  Narrows,"^ 
which  indicate  the  direction  of  the  proper  channel,  an  excavation  will 
be  required  to  be  made  through  a  portion  of  Proctor's  ledge,  leaving 
the  Bow  Bell  ledge  untouched  on  the  west  side. 

The  following  is  the  estimate  of  the  cost  of  the  improvement : 

Ezcavatinf^  46,000  cubic  yards  of  material,  sand  and  loam,  in  a  channel  60 
feet  wide  on  bottom,  slope  1  on  4,  and  4  feet  deep  mean  low  water,  from 
Proctor's  Point  to  the  town  wharves,  at;^  cents  per  cnbio  yard $11,600 

Blasting  and  removing  150  cubic  yards  of  rock  from  the  west  side  of  Proctor's 
ledge,  at  $10  per  cnbio  yard 1,500 

Contingencies  for  engineering,  etc .«.^ . ^ ...  .^^»^  . .« .^  .^^  ....«^  «..•.. ... .      1, 300 

Total - 14,300 

An  appropriation  of  $14,300  is  recommended  for  the  improvement 
indicated  in  the  foregoing  report. 
The  commerce  of  Manchester  at  present  is  nominal. 
Attention  is  invited  to  the  report  of  Mr.  Haagensen  for  the  details  of 
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the  survey,  the  description  of  the  harbor,  and  the  obstructions  to  navi- 
gation. 

Manchester  Harbor  is  in  the  coUeotion  district  of  Gloacester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Baker's  Island , 
at  the  entrance  to  the  roadstead,  2i  miles  Srom  Proctor's  Point.  . 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  soph  us  haagensen,  assistant  engineer. 

United  States  Engineer  Oppiob, 

Boatov^  Mass.,  October  31,  1887. 
Colonel  :  I  have  the  honor  to  report  upon  the  survey  of  Manchester  Harbor,  Mas- 
sachusetta,  made  in  July,  IbST,  in  pursuance  of  your  instructions ;  also  to  submit  a 
map  of  the  survey  drawn  to  a  scale  of  1 : 3, 000. 

topography. 

The  shore-lines  shown  on  the  map  are,  with  a  few  additions  of  wharves  and  piers 
built  since  1851,  those  of  the  U.  S.  Coast  Survey  manuscript  map.  A  copy  of  this  on 
a  scale  of  1 :  10,000  was  obtained  and  enlarged  to  a  scale  of^l :  3,000.  This  sheet,  used 
in  the  field  oo  the  plane  table,  enabled  us  to  orient  stations,  and  to  establish  a  system 
of  ranges  for  the  soundiugs,  so  as  to  correspond  with  the  high- water  line. 

hydrography. 

The  area  covered  by  the  soundings  extends  from  the  8-foot  contour  of  the  outer 
roadstead  up  to  head  of  tide- water  at  Knisht's  Wharf,  and  is  about  2.30  acres.  Seventy- 
one  lines  were  run,  aggregating  in  length  8.8  miles,  upon  which  2,655  soundings  were 
taken.  Of  this  number  about  one-third  were  located  by  plane-table  intersections  from 
suitable  shore  stations.  One  hundred  and  forty-four  borings  were  made,  principally 
on  the  ledge  off  Proctor's  Point  and  the  Bow  Bell,  of  which  a  special  map  was  made 
on  a  scale  of  1 :  500. 

The  soundings  and  borings  all  refer  to  mean  low  water. 


I'he  range  of  tide  (mean  rise  or  fall)  was  assumed  to  be  the  same  as  for  Gloucester 
Harbor  (8  miles  dintant),  where  a  full  lunation  had  previously  been  observed  with 
the  following  result: 

Mean  rise  or  fall  of  tide  .'. 9.0 

Extreme  low  water  observed 1.8 

Extreme  high  water  observed 11.0 

To  determine  the  plane  of  mean  low  water,  eight  consecutive  high  and  low  waters 
were  observed  on  a  tide-staff  set  in  the  channel  near  Glass  Head.  The  mean  was 
taken  of  every  two  consecutive  high  and  low  waters,  giving  seven  values  of  mean 
ocean  level.  From  the  average  of  these  seven  values,  4  5  feet,  or  half  of  the  mean 
rise  or  fall,  was  deducted  to  tiud  the  plane  of  mean  low  water  adopted  for  the  snfvey. 

The  bench-mark  established  is  shown  on  the  plan ;  it  is  the  top  of  the  rail  of  the 
Eastern  Railroad  at  the  draw-bridge,  and  is  15  feet  above  mean  low  water. 

DESCRIPTION  OF  THE  CHANNEL  AS  DEVELOPED  BY  THE  SURVEY. 

The  entrance  to  Manchester  Harbor  is  from  Massachusetts  Bay  through  the  main 
ship-channel  leading  to  Salem  Harbor,  which  it  leaves  one-fourth  mile  west  of  Baker's 
Island  lights ;  ^hence  1  mile  almost  due  north  to  the  center  of  the  roadstead,  where 
there  is  an  anchorage  three-fourths  of  a  mile  square  with  a  greatest  depth  of  6  fathoms 
at  mean  low  water.  This  roadstead  is  protected  on  the  south  by  Great  Misery  Island, 
on  the  west  and  north  by  the  mainland,  and  on  the  east  by  Chile's  Point,  Bam  Island, 
and  House  Island.    To  the  southeast  it  is  exposed. 
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One-half  mUe  northeast  of  the  center  of  the  roadstead,  in  6  ^t  depth  at  mean  low- 
water,  commences  the  tidal  channel  leading  to  the  wharves.  It  preserves  this  depth 
for  3,200  feet,  or  opposite  Proctor's  Point ;  on  the  4-foot  contour  its  widtii  is  from  200 
to  80  feet.  Beyond  Proctor's  Point  no  navigahle  channel  exists ;  there  are,  however, 
<<  I>ot  holes"  with  not  to  exceed 5  feet  in  depth.  Three  thousand  feet  above  Proctor's 
Point  the  Eastern  Railroad  (Gloucester  Branch)  crosses  the  harbor  on  an  earthen  em- 
bankment, with  a  dravr  opening  27.9  feet  in  the  clear. 

Nine  hundred  feet  beyond  the  draw  is  the  head  of  tide-water  near  the  Town  Land- 
ing. The  remainder  of  the  harbor  consists  of  mud  flats,  mostly  in  an  elevation  2  feet 
above  mean  low  water.  Ledge  in  and  near  the  channel  was  only  found  off  Proctor's 
Point,  and  at  the  Bow  Bell,  which  some  fifty  years  ago,  it  is  said,  was  reduced  by 
blastiuff  to  its  present  level  about  mean  low  water. 
Very  respectfully,  your  obedient  servant, 

SOPHUS  Haaobnsbn, 
Assistant  Engineer. 
Lieut.  Col.  Geo.  L.  Gillespie. 

Corps  of  Engineers,  U.  8.  A, 


B    14. 

PRELIMINARY  EXAMINATION  OF  WINTHROP  HARBOR,  MASSACHUSETTS. 

United  States  Engineer  Office, 
Bostatiy  Ma88.y  November  20^  1886. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  September  27, 1886, 1  have  the  honor  to  submit  the  following  report 
of  a  preliminary  examination  of  Winthrop  Harbor,  Massachusetts,  pro- 
vided for  in  the  river  and  harbor  act,  approved  August  5, 1886. 

The  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head.  It  contains  200  acres,  ap- 
proximately, and  is  dry  at  low  tide,  except  in  a  very  narrow  slough 
which  penetrates  the  low  land  to  the  northward  of  Snake  Island.  The 
mean  range  of  tides  is  9^  feet,  approximately.  There  are  several  wharves 
along  the  south  shore  of  the  town  of  Winthrop,  from  Pulling  Point  to 
Winthrop  Brook,  which  at  high  tide  may  be  reached  by  vessels  draw- 
ing not  more  than  8  to  9  feet.  The  bed  of  the  harbor  is  composed 
chiefly  of  loam  and  sand,  with  occasional  bowlders  outcropping  near 
Snake  Island,  but  not  in  the  vicinity  of  the  channel.  No  hydrographic 
survey  has  ever  been  made  of  the  harbor  and  no  money  has  been  spent 
by  any  authority  for  improvement.  The  inclosed  paper,  prepared  by 
the  selectmen  of  the  town,  is  an  exhibit  of  the  valuation  of  property  of 
the  town,  the  condition  of  the  harbor,  and  the  character  of  the  improve- 
ment solicited  by  the  citizens.  The  narrow-gauge  railroad,  which  runs 
through  Winthrop  to  Point  Shirley,  carries  no  freight,  and  all  the  town 
supplies,  consisting  of  coal,  lumber,  brick,  and  mercantile  articles,  when 
not  transported  by  barges,  are  carted  over  dirt  roads  from  East  Boston 
or  Chelsea. 

The  population  interested  in  the  improvement  numbers  6,000  souls, 
approximately,  and  the  real  and  personal  property  is  estimated  at 
$2,250,000.  The  back  channel  between  Point  Shirley  and  East  Boston 
has  from  9  to  16  feet  at  low  water,  and  by  opening  a  narrow  channel 
with  6  feet  at  low  water  through  Winthrop  Harbor  to  the  northward  of 
Snake  Island,  it  will  be  practicable  for  small  vessels  or  scows  to  pass, 
at  all  stages  of  the  tide,  from  Winthrop  wharves  to  Boston  wharves  by 
following  the  cross-channel  north  of  Apple  Island  and  entering  the 
main  ship-channel  by  the  Bird  Island  Ohannel. 
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As  Winthrop  Harbor  forms  part  of  Boston  inuer  harbor,  and  is  only 
2  miles  distant  from  the  main  shipchanDel  by  a  navigable  channel 
having  15  feet  at  low  water,  I  am  of  the  opinion  that  the  citizens  of  Win- 
throp are  entitled  to  relief,  and  that,  therefore,  the  harbor  of  Winthrop 
is  worthy  of  improvement. 

I  recommend  a  survey  of  the  harbor  at  an  expense  not  exceeding  $600, 
and  an  allotment  to  that  extent  is  asked,  provided  the  project  is  ap- 
proved. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut.  Col.  of  JEngineers. 
The  Chief  of  Engineers,  U.  8.  A. 


WINTHROP  AND  ITS  WATER  COMMUNICATIONS. 

The  town  of  Winthrop  is  in  the  county  of  Suffolk,  State  of  Massachusetts,  upon 
whose  shores  a  large  and  flourish^'ng  business  might  be  maintained,  which  would 
have  a  vital  relation  to  the  prosperity  aud  growth  of  the  connlxy.  It  is  a  subject  of 
national  as  well  as  local  interest.  The  many  advantages  of  a  sea-port  town  lie  in  the 
saving  effected  in  the  transportation  of  materials  such  as  are  used  for  manufacturing 
purposes,  and  would  be  particularly  so  in  the  case  of  Winthrop,  as  we  have  no  com- 
munication whatever,  except  one,  a  narrow-gauge  railroad  for  passengers  only.  The 
town  has  a  frontage  upou'tne  sea  of  7  miles,  which,  if  it  could  be  made  available  by 
a  channel  sufficient  to  take  in  light-draught  vessels,  would  greatly  lessen  the  cost  of 
all  materials  that  are  used  in  manufacture  or  building.  The  excavation  of  the  chan- 
nel, it  is  believed,  could  be  done  at  a  trifling  cost  compared  with  the  benefits  to  be 
derived. 

This  harbor  is  free  from  rocks  and  obstructions  of  every  kind ;  its  bottom  is  a  bed 
of  mud  some  5  feet  deep,  resting  upon  sandy  soil. 

The  harbor  is  well  sheltered  on  all  sides,  and  is  a  safe  place  for  anchorage  while 
waiting  for  favorable  winds  or  tide. 

The  project  asked  for  is  the  making  of  a  channel,  so  as  to  have  a  depth  of  5  feet  at 
mean  low  water,  with  a  width  of  75  feet. 

Winthrop,  at  the  present  time,  is  growing  more  rapidly  than  any  other  town  in  the 
State.  The  following  will  show  the  increase  in  population  and  buildings  in  Winthrop 
alone  during  the  past  years : 

Population  in  June— 

1880 2,050 

1885(over) 5,000 

Namber  of  dwellings  in — 

1880 213 

1885 558 

Increase 345 

This  does  not  include  stables,  stores,  hotels,  two  public  halls,  and  other  buildings 
erected  for  manufiEMSturing  purposes. 

In  1874— twelve  years  ago— tnere  were  430  parcels  of  land  in  the  town  of  Winthrop, 
and  at  the  present  time  there  are  2,509  parcels.  There  were  at  that  time  168  owners; 
now  there  are  664.  The  number  of  public  streets  were  9 ;  now  there  are  29.  The 
number  of  private  ways  then  were  16 ;  now  there  are  89.  At  that  time  there  were  131 
houses;  now  there- are  619. 

The  following  is  the  increase  in  valuation  within  the  last  two  years : 

Personal  estate  in— 

\8Sii $46,665 

1885 59,950 

Increase .- 13,265 

Real  estate  in— 

1883 1,784,595 

1885 2.193.500 

Increase 406,905 
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The  above  will  show  a  wonderfal  progress,  and  all  with  a  very  insufficient  railroad 
commanication.  The  present  narrow-eange  runs  on  ^he  north  side  of  the  town,  and 
those  persons  living  on  the  sonth  side  nave  to  resort  to  barges.  Three  thousand  tons 
of  coai  are  consumed  annually,  every  pound  of  which  has  t'>  be  carted  from  East 
Bo'ton.  The  same  may  be  said  of  the  building  material  that  is  used  in  the  town, 
such  as  lime,  timber,  bricks,  and  granite.  All  this  heavv  material  has  to  be  carted 
over  the  road,  which  very  naturally  increases  the  cost  at  least  10  per  cent. 

A  few  reasons  why  this  channel  should  be  constructed : 

Because  it  is  a  public  necessity  and  will  prove  of  great  advantage  to  the  town  and 
country. 

Because  the  industry  of  the  town  demands  it.  which  is  composed  at  the  present 
time  of  curriers,  torpedo  manufacturers,  boat-builders,  carpenters  and  builders,  wheel- 
wrights, carriage  painters,  etc. 

Because  with  water  communication  it  is  safe  to  predict  that  the  population  and 
taxation  would  be  doubled  inside  two  years. 

Because,  in  a  sanitary  point  of  view,  if  a  channel  was  cut  through  the  flats  it  would 
prove  a  natural  drain,  and  carry  off  the  refuse  matter  which  is  brought  in  by  the 
tide  and  left  to  rot  on  the  flats  to  the  detriment  of  the  health  of  the  inhabitants. 

In  addition  to  the  before-mentioned  reasons  why  we  hope  Winthrop  Harbor  will  be 
deemed  worthy  of  the  improvement  asked  for,  we  wUl  add  that  the  town  of  Revere, 
which  adjoins  and  is  tributary  to  Winthrop  for  its  water  communication,  contains  a 
population  much  greater  than  the  latter  town,  and  is  Joined  in  Winthrop  in  the  peti- 
tion to  have  Winthrop  Harbor  channel  made  available  for  commercial  purposes. 

Edmund  S.  Read, 
Stephen  S.  Smith, 
Samuel  G.  Ibvin, 
Board  of  Selectmen  J  Town  of  Winthrop,  Mass, 


survey  of  winthrop  jsarbor,  massachusetts. 

United  States  Engineer  Opfioe, 

Boston^  Mass.,  November  28,  1887. 

General  :  In  compliance  with  instructions  contained  in  yoar  letter 
of  March  16,  1887,  I  have  the  honor  to  transmit  herewith  a  report  of 
Mr.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Winthrop 
Harbor,  Massachusetts,  made  to  comply  with  the  provisions  of  the  river 
and  harbor  act  approved  Angust  5, 1886. 

A  tracing  of  the  survey  is  also  transmitted,  upon  which  has  been  in- 
dicated the  proposed  project  for  improvement. 

The  preliminary  report  on  this  harbor,  dated  November  20,  1886,  to 
which  attention  is  respectfully  invited,  gives  the  essential  features  of 
the  harbor,  and  my  reasons  for  recommending  the  survey.  It  will  not 
be  out  of  place  to  repeat  that  the  southern  side  of  the  flats  constituting 
the  harbor  is  skirted  by  a  back  channel  having  9  to  10  feet,  mean  low 
water,  which  extends  from  Point  Shirley  to  East  Boston,  and  which  has 
two  navigable  connections  with  the  main  ship  channel  through  Boston 
Harbor. 

The  harbor,  so  called,  measures  S'iO  acres  of  tidal  flats,  which  are 
generally  2  feet  above  mean  low  water,  over  which  are  scattered  a  few 
bowlders,  lying  chiefly  near  Snake  Island.  It  is  traversed  by  two  small 
tidal  depressions  or  channels,  in  which  the  depth  of  water  varies  from 
6  feet  to  0,  mean  low  water.  The  greater  of  these  depressions  lies  on 
the  east  side  of  Snake  Island,  adjacent  to  Point  Shirley,  and  the  project 
for  the  improvement  proposes  to  convert  this  depression  into  a  naviga- 
ble channel  to  connect  Eice's  Wharf  with  the  back  channel,  so  that  ves- 
sels of  small  draught  may  conveniently  reach  the  town  of  Winthrop,  at 
all  stages  of  the  tide,  by  way  of  the  Bird  Island  Channel. 

The  proposed  channel  will  be  3,900  feet  long,  50  feet  wide,  and  6  feet 
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deep,  mean  low  water,  and  its  excavation  will  require  the  removal  of 
64,000  cubic  yards  of  sand  and  soft  clay,  at  an  estimated  cost  as  follows : 

Dredging  64,000  cubic  yards  sand  and  clay,  at  25  cents  per  cubic  yard $16, 000 

Contingencies  of  engineering,  etc 1,600 

Total : 17,600 

An  appropriation  of  $17,600  is  recommended  for  the  proposed  im- 
provement. The  population  interested  in  the  improvement  is  5,009soul8, 
and  the  estimated  value  of  the  real  and  personal  property  represented 
is  estimated  at  $2,250,000. 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr.  S. 
Haagensen,  assistant  engineer,  for  the  details  of  the  survey  and  the  gen- 
eral description  of  the  harbor  and  its  approaches. 

The  existing  commerce  of  the  harbor  is  nominal. 

Winthrop  Harbor,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry,  and  the  nearest  light-house  is  situated  upon  Long 
Island  Head,  Boston  Harbor,  Massachusett'S. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 


Lieut  Ool.  of  Engin€€rs, 


The  Chief  of  ENaiNBRRS,  U.  S.  A. 


report  of  mr.  80phus  uaaqensbn,  assistant  ekoineer. 

United  States  Engineer  Office, 

Boston^  M<i88.y  November  2,  1887. 
Colonel  :  I  have  the  honor  to  report  upon  the  surrey  of  Winthrop  Harbor,  Massa- 
chusetts, made  in  April,  1887,  in  pursuance  of  your  instructions.    Also  to  submit  a 
map  of  the  survey,  drawn  to  a  scale  of  1  :  6000. 

topography. 

The  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 
drawn  to  a  scale  of  1 :  3000.  A  base-line  2,150  feet  long  was  measured  on  the  beach 
connecting  Point  Shirley  with  Great  Head.  Eight  triangulation  points  were  located 
And  occupied,  and  from  these  the  details  of  the  survey  were  developed.  The  point  K 
of  this  survey  is  the  same  as  the  United  States  Engineer  station  at  Great  Head  (also 
U.  S.  Coast  Survey  A  point) ;  it  is  marked  by  a  square  stone  post.  By  slffhts  from 
this  point  to  the  A  point  at  Governor's  Island  the  survey  was  connected  with  the  gen- 
■eral  survey  of  Boston  Harbor. 

The  high-water  and  wharf  lines  from  Bartlett's  Pier  t^  Rice's  Wharf,  Snake  Island, 
and  part  of  Point  Shirley,  were  located  by  us;  the  rest  of  the  hi^h- water  line  shown 
-on  the  map  is  drawn  in  by  enlarging  U.  S.  Coast  Survey  manuscript  map. 

hydrography. 

The  area  covered  by  our  sound iuss  extends  from  the  18-foot  contour  of  the  channel 
south  of  the  harbor  up  to  the  Pile  Bridge  at  Ocean  Spray,  and  is  about  350  acres.  A 
fan  of  twenty  lines  was  laid  out,  and  an  aggregate  len^h  of  13.1  miles  of  these  lines 
were  run,  upon  which  2,948  soundings  were  taken.  Or  this  number  505  were  located 
hy  transit  intersections  from  shore  stations.  Nine  borings  were  made  in  the  channel 
east  of  Snake  Island. 

The  soundings  on  the  map,  selected  from  the  above,  refer  to  mean  low  water,  and 
Are  expressed  in  feet  and  tenths ;  those  expressed  in  feet  and  quarters  are  taken  from 
the  United  States*  Commissioners  survey  of  Boston  Harbor  (A.  Bosohke,  1861),  and 
also  refer  to  mean  low  water.  Two  of  the  lines  of  the  present  survey  were  extended 
aczxtss  the  channel  to  Apple  Island  Flats,  to  compare  with  United  States  Commission- 
er's map. 
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TIDES. 

The  tides  are  the  same  as  for  Boston  lower  harbor,  viz : 

Feet 

Hean  rise  or  fall  of  tide 9.4 

Extreme  low  water  observed —2.5 

Extreme  high  water  observed 12.2 

The  tide-staff  ased  in  the  survey  was  placed  on  the  United  States  Wharf  at  Lovell's 
Island,  t 

The  bench-mark  is  a  copper  ping  in  a  stone  post  350  feet  east  of  the  United  Statea 
Wharf  at  Lovell's  Island,  and  is  17  feet  above  mean  low  water. 

DESCRIPTION  OF  THE  HARBOR  AND  ITS  APPROAOHBS. 

Winthrop  Harbor  is  a  tidal  harbor,  mostly  flats  in  elevation  2  feet  above  mean  low 
water,  inclosed  by  the  high  hills  of  the  town  on  the  north  and  by  Great  Head  and 
Point  Shirley  on  the  east.  This  triangular  area  contains  abont  350  acres  south  of  the 
Pile  Bridge ;  north  of  this  there  is  abont  110  acres  of  flats  and  salt  marshes  draining 
into  the  harbor. 

The  greatest  depression  in  the  flats  follows  the  easterly  shore,  becomes  a  low- water 
channel  1,500  feet  below  the  bridge,  and  continues  to  deepen  for  a  length  of  2,800  feet 
to  the  edge  of  the  flats  passing  between  Snake  Island  and  Point  Shirley.  For  the 
last  1,600  feet  the  2-foot  channel  is  continuous,  deepening  to  6  feet  at  the  jnnctioi^ 
with  the  channel  limiting  the  harbor  on  the  sonth. 

To  the  west  of  Snake  Island  there  is  another  lesser  gully.  Borings  show  the  flata 
to  consist  of  sand,  mud,  and  soft  clay,  to  a  depth  of  8  feet  below  mean  low  water. 
Webt  of  Snake  Island  are  many  scattered  bowlders. 

The  flats  slope  abruptly  from  low  water  to  18  feet  depth,  and  from  the  northerly 
edge  of  the  1,500- feet-wide  channel  between  Winthrop  Harbor  and  Apple  Island  Flats. 
This  is  the  principal  water-way  for  the  large  tidal  basin  known  as  East  Boston  Flats^ 
with  many  orancning  channels  and  gullies. 

It  is  entered  directly  from  Broad  Sound  through  Shirley  Out  with  15  feet  at  mean 
low  water,  and  connects  with  the  main  ship-channel  of  Boston  Harbor  by  channda 
east  and  west  of  Apple  Island ;  the  former  with  15  feet  at  mean  low  water  to  President 
Roads,  1  mile  distant,  and  the  latter  with  17  feet  at  mean  low  water  to  upper  middle 
ohanneL  2  miles  distant,  via  Apple  Island  and  Bird  Island  channels. 
Very  respectfully,  your  obedient  servant, 

SOPHUS  HAAaBNSBN. 

Aniatant  Engineer^ 
Lieut.  Col.  Geo.  L.  Gillespie, 

CcrpB  ofEngineerBf  U»  3.  A. 


B  15. 

PRELIMINART  EXAMINATION  OF  DUXBUBY  HARBOR,  MASSACHUSETTS^ 

United  States  Enginseb  Oppiob, 

Boston^  Ma88.j  November  8, 1886. 

General  :  In  compliaDce  with  instractions  contained  in  your  letter 
of  September  27, 1886, 1  have  the  honor  to  transmit  herewith  the  follow- 
ing report  of  a  preliminary  examination  of  the  harbor  at  Dnxbary, 
Mass.,  provided  for  in  the  river  and  harbor  act  of  Augnst  5, 1886 : 

Daxbniy  Bay  is  one  of  the  three  divisions  into  which  Plymouth  Har- 
bor is  divided,  viz :  Plymouth  Bay,  Kingston  Bay,  and  Dnxbury  Bay. 
The  first  two  have  previously  been  improved  by  Government  appropria- 
tions, but  no  money  has  ever  been  expended  upon  the  channels  leading 
into  and  through  Duxbury  Bay. 

By  resolution  of  House  of  Representatives  March  9, 1871,  an  examina- 
tion or  survey  of  the  harbor  of  Duxbury,  Mass.,  was  called  for,  ^'  witb 
a  view  to  dredging  and  improving  the  same,  so  as  to  afford  greater  pro^ 
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tection  and  facilities  to  commerce^"  etc.    (Report  Chief  of  Engineers^ 

1872,  page  963.) 

The  town  of  Duxbury  covers  part  of  the  Kingston  Bay,  so  caUed,  and 
it  is  stated  in  the  report  of  the  local  engineer,  December  1, 1871,  that 
the  petitioners  of  Duxbury,  in  asking  for  the  improvement  of  their  har- 
bor, had  in  view  the  enlargement,  at  Splitting-Knife  Bar.  of  the  Miles 
or  South  Channel,  extending  westward  from  the  Cow  Yard  by  the  south 
point  of  Captain's  Hill.  Owing  to  the  small  amount  of  commerce  at 
the  wharves  located  on  Duxbury  Bay  proper,  to  which  access  was  giveu 
by  the  channel  on  the  east  side  of  Captain's  Hill,  and  the  small  draught 
of  the  vessels,  chiefly  in  the  fishing  trade,  which  entered  that  part  of 
the  harbor,  and  for  other  reasons,  the  local  engineer  did  not  recommend 
the  improvement  of  the  channel  leading  into  Duxbury  Bay,  which  was- 
estimated  to  cost  $66,000. 

The  appropriation  of  June  10,  1872,  of  $10,000,  and  that  of  March  3^ 

1873,  of  $10,000,  were  applied  in  the  South  Channel.  I^o  other  appro- 
priations have  been  made  except  for  the  improvement  of  Plymouth  Bay.. 
Duxbury  Bay  is  not  so  important  commercially  as  the  other  bays  ^  still 
it  has  a  good,  wide  channel,  afifording  12  feet  depth  mean  low  water  to 
within  1  mile  of  the  principal  wharf,  and  afibrds  a  respectable  anchor- 
age for  vessels  when  the  Cow  Yard  is  full.  If  the  channel  were  extended 
with  6  feet  depth  mean  low  water,  so  that  the  principal  wharf  of  the 
town  could  be  reached,  it  is  believed  that  all  the  trade  of  the  town  would 
be  concentrated  there,  to  the  benefit  and  advantages  of  the  citizens,  and 
that  many  vessels  would  use  it,  by  which  freight  charges  would  be  re- 

.  daced  on  coal,  lumber,  and  other  supplies,  which  form  the  principal 
foreign  articles  of  consumption  in  the  town. 

The  harbor  "is  worthy  of  improvement ''  as  one  of  the  tributaries  of 
the  main  harbor  of  Plymouth,  Mass. 

The  channel  improvement,  for  which  an  estimate  was  given  in  1871, 
extended  from  the  wharf  on  the  south  side  of  Duxbury  Point,  in  the- 
northern  part  of  the  harbor,  to  the  6foot  curve.  It  was  2,000  feet 
long,  150  feet  wide,  and  6  feet  deep,  mean  low  water.  As  sixteen  years* 
have  elapsed  since  the  survey  of  1871,  and  since  it  is  probable  many 
changes  have  occurred  in  the  upper  harbor  of  Duxbury,  I  would  recom- 
mend that  an  examination  be  made  of  the  existing  channel  inside  the 
6-foot  curve  to  determine  the  direction  to  be  giveil  to  the  improved 
channel. 

The  allotment  recommended  for  this  purpose  is  $400. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 


The  Chief  op  Engineebs,  U.  S.  A. 


Lieut.  Ool.  of  Engineers^ 


SURVEY  OF  DUXBUBY  HABBOB,  MASSACHUSETTS. 

United  States  ENaiNEEB  Office, 

Boston,  Ma88.y  November  28, 1887. 
Genbbal:  In  compliance  with  instructions  contained  in  your  letter 
of  March  16, 1887, 1  have  the  honor  to  transmit  herewith  a  report  by 
Mr.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Duxbury 
Harbor,  Massachusetts,  made  to  comply  with  the  provisions  of  river  and 
harbor  act  approved  August  5, 1886. 
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The  accompanying  tracing  gives  the  details  of  the  authorized  exam- 
ination of  the  existing  channel  through  the  inner  harbor  of  Duxbury, 
inside  pr  north  of  the  6-{6ot  curve,  upon  which  i«  located  the  direction 
to  be  given  to  an  improved  channel  to  a  selected  wharf  at  Duxbury. 

An  outline  tracing  of  Plymouth,  Kingston,  and  Duxbury  bays,  com- 
bined, is  also  transmitted,  to  render  intelligible  the  report  of  the  local 
engineer,  December  1,  1871.  (Report  Chief  of  Engineers,  1872,  page 
963.) 

The  Cow  Yard,  inside  and  near  the  sea  entrance  to  these  bays,  is  the 
anchorage  common  to  all.  It  is  marked  by  tbe  Duxbury  Pier  Light  and 
day  beacon,  and  has  in  places  a  depth  of  12  fathoms  at  mean  low  stage. 
Starting  from  this  common  ground^  the  improvements  madd  by  the  Gov- 
ernment in  past  years  have  been  to  the  southward  in  the  direction  of 
Plymouth,  or  northward  in  the  direction  of  Kingston. 

The  chaunerieading  to  the  northward  through  Duxbury  Bay  has 
never  been  improved,  though  the  conditions  of  protection  afforded  by 
An  outer  beach  are  as  favorable  as  in  the  case  of  the  Plymouth  Harbor 
improvement. 

Abreast  and  westward  of  Olark's  Island  the  Duxbury  Channel  sepa- 
rates into  two  channels.  The  Beach  Channel  is  broad  and  deep,  follows 
-i^lose  to  tbe  beach,  and  has  its  depth  maintained  by  the  tidal  scour  from 
Back  Eiver.  Tbis  channel  is  remote  from  the  town,  and  has  no  wharves 
which  could  be  conveniently  converted  into  commercial  use. 

The  westward  channel  is  also  amply  wide  and  deep  for  vessels  draw- 
ing 18  feet  to  within  one-half  mile  of  the  southern  end  of  the  town,  when 
it  separates  into  two  branches,  the  eastern  branch  terminating  in  the 
6-foot  curve  below  Kuapp's  Wharf,  and  the  western  terminating  in  the 
same  curve  below  the  town  wharf.  In  the  Eeport  of  1871  an  estimate 
was  submitted  for  connecting;'  this  eastern  branch  with  Knapp's  Wharf 
at  a  cost  of  $66,000.  It  was  this  improvement  which  I  had  in  my  mind 
when  the  preliminary  report  of  November  8, 1886,  was  submitted.  But 
inasmuch  as  the  property  upon  which  Knapp's  Wharf  is  located  has 
lately  changed  hands,  and  that  shore  will  no  longer  be  used  for  com- 
mercial purposes,  I  have  during  the  survey  examined  the  shore  upon 
which  the  town  is  built,  and  now  present  a  project  for  a  channel  which 
will  communicate  with  its  principal  wharf, 

I  have  chosen  the  western  branch  of  the  Duxbnry  Channel  for  im- 
provement, for  the  reason  that  the  excavation  will  be  less  on  that  side, 
and  also  because  the  axis  of  the  improved  channel  will  be  more  nearly 
in  the  direction  of  the  ebb  currents  than  in  the  case  of  a  channel  exca- 
vated to  connect  the  town  wharf  with  the  eastern  branch. 

The  proposed  channel  will  be  3,600  feet  long,  60  feet  wide,  and  6  feet 
deep,  mean  low  water,  and  its  improvement  will  require  the  excavation 
of  48,000  cubic  yards  of  material,  scow  measure,  at  an  estimated  cost  as 
follows : 

Dredging  48,000  cubic  yards  of  material,  scow  measurement,  at  25  cents  per 

cubic  yard $12,000 

Contingencies  for  engineering,  etc 1,200 

Total .• 13,200 

A  comparison  of  the  surveys  of  1871,  1876,  and  1887  indicates  that 
the  channel,  when  once  opened,  will  probably  not  deteriorate  more 
rapidly  than  similar  tidal  channels. 

An  appropriation  of  $13,200  is  recommended  for  the  improvement. 

Duxbury  is  not  an  important  commercial  point ;  but  it  is  believed 
that  the  proposed  channel  will  give  great  relief  to  the  town  by  reduc- 
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iDg  the  cost  of  transportation  of  such  arcicles  as  coal^  lumber,  lime,  and 
building  materials,  which  enter  into  daily  consnmption. 

I  respectfully  invite  attention  to  the  report  of  Mr.  Uaagensen,  assist- 
ant engineer,  for  the  details  of  the  survey  and  for  the  general  descrip- 
tion of  the  harbor. 

Dazbury  is  in  the  coUeotiou  district  of  Plymoath,  Mass.,  of  which  Plymouth  is  the 

Sort  of  entry.    The  nearest  light-hoose  is  the  Ouxbary  Pier  Li^t,  situated  in  the 
!ow  Yard  anchorage. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 

The  Chief  op  Engineers,  U.  8.  A. 


REPOKT  OF  MR.  80PUU8  HAAGBNSEN,   ▲SStSTANT  EXGIXEER. 

UxiTED  States  Engineer's  Office, 

Bo9ion,  Ma88,f  November  4, 1887. 
Colonel:  I  have  the  honor  to  report  npon  the  snrvey  of  Doxbury  Harbor,  Massa- 
tshnsetts,  made  in  Aasust  and  September, lod7,  in  porsnance  of  yoor  instraotions ;  also 
to  sabmit  a  map  of  the  snrvey  drawn  to  a  scale  of  1 :  6000. 

topography. 

The  accompanying  map  is  rednced  from  the  original  plot  of  the  snrvey,  which  was 
drawn  to  a  sciile  of  1 :  3000.  A  base  line  2,200  feet  long  vas  measured  from  Knapp's 
Wharf  eastward  along  the  shore  of  Powder  Point. 

Fourteen  triangnlation  points  were  located  and  occupied,  and  from  these  the  details 
of  the  survey  were  developed.  The  point  Duxbury  Belfry  is  the  same  as  in  United 
States  Engineer's  Snrvey  of  1671  (and  of  the  U.  S.  Coast  Snrvey  map) ;  bv  sights  from 
this  station  t  j  South  Gurnet  Light  the  present  snrvey  was  connected  with  former  sur- 
veys. 

The  high- wat«r  line,  shown  on  the  map,  is  essentially  that  of  the  U.  S.  Coast  Sur- 
vey map,  the  only  change  being  a  dike  built  across  Blue  River,  which,  with  Knapp's 
IVbarf  and  some  scattered  points  of  the  high- water  line,  were  located  by  ns. 

HTDROGRAPHT. 

The  area  covered  by  our  sounding  is  the  upper  northwest  corner  of  the  harbor,  and 
amounts  to  750  acres,  or  about  1^  miles  from  north  to  south  by  nearly  a  mile  from  east 
to  west,  so  as  to  include  the  main  channel  with  its  branches.  Sixty  ranges  were  es- 
tablished and  an  aggregate  length  of  28.6  miles  of  these  lines  run,  upon  which  *6,()63 
soundings  were  taken;  of  this  number  1,102  were  located  by  transit  intersections 
from  shore  stations.  Below  the  area  covered  by  the  soundings  the  channel  as  far  as 
the  Cow  Yard  was  "swept ; "  no  obstructions  were  found.  The  soundings,  expressed 
in  feet  and  tenths,  refer  to  mean  low  water. 

tides. 

A  tide-staff  was  set  in  the  main  channel,  and  by  eight  consecutive  high  and  low 
water  observations  seven  values  found  for  mean  ocean  level.  From  the  average  of 
these  were  deducted  4.65  feet  (or  one-half  of  mean  rise  or  fall,  9.3  feet),  giving  mean 
low- water  level. 

A  bench-mark  was  established  on  Knapp's  Wharf  (shown  on  map)  and  is  a  drill- 
hole in  the  coping  stone  in  elevation  9.85  feet  above  mean  low  water. 

CURRENT  OBSERVATIONS. 

The  tracks  of  free  floats  set  adrift  near  the  wharves  were  followed  both  on  ebb  and 
flood  tide.  The  velocity  of  current  is  almost  imperceptible  in  this  part  of  the  har- 
bor, the  maximum  observed  being  .4  foot  per  second  on  half  and  three-quarter  ebb, 
and  .3  foot  per  second  on  three-quarter  flood.  Moet  of  the  floats  on  the  ebb  tide 
drifted  towards  the  main  channel,  although  some,  during  the  latter  part  of  the  ebb, 
(turned  the  projecting  point  opposite  Knapp's  Wharf  and  followed  the  shore  southward. 
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DESCRIPTIOW  OF  CHANNBL. 

The  entrance  to  Daxbary  Harbor  is  from  Cape  Cod  Bav  through  the  "  Main  Ship* 
channel "  leading  from  Gurnet  Lights  for  a  distance  oi  3  miles  to  Dnxbnry  -Pier 
Light  in  the  Cow  Yard,  which  is  the  roadsteads  common  to  Plymouth,  Kingston,  and 
Daxbury  Harbors;  this  channel  rnns  due  west,  is  straight,  almost  one*half  mile  wide, 
and  passable  for  yessels  •f  the  deepest  draught.  The  Cow  Yard  is  <3lroular,  abont 
three-fourths  of  a  mile  in  diameter,  and  the  greatest  depth  is  12  fathoms  at  low  water. 
From  Dnxbnry  Pier  Light  the  main  channel  of  Dnxbnry  Harbor  runs  in  a  northerly 
direction,  tapering  from  a  width  of  600  feet  to  200  feet  on  the  18-foot  cnrve  at  the- 
point  where  the  present  snirey  began,  distant  2f  miles  from  Dnxbnry  Pier  Light,  or 
5f  miles  from  the  Gurnet.  Abont  midway  in  this  reach,  or  abreast  of  Clark's  Island^ 
is  the  jnnction  with  the  Beach  Channel,  which  carries  off  the  water  of  Back  River« 
the  drain  from  the  extensive  marshes  north  of  Powder  Point. 

From  the  initial  point  of  the  survey  the  18-foot  channel  is  continuous  for  3,600  feet  ^ 
the  12-foot  (from  300  to  200  feet  wide)  for  a  distance  of  5.000  feet;  the  6-foot  channel 
extends  to  6,500  feet,  where  the  channel  throngh  the  flats  becomes  very  cironitons^ 
and  shallow,  and  practically  ends  at  9,000  feet,  or  opposite  Knapp|s  Wharf.  Five 
hundred  feet  no^th  of  the  initial  point  a  10-foot  channel  branches  off  to  the  «7est  and 
nortrfa  to  a  distance  of  3,500  feet.  At  3,800  feet  the  6-foot  channel  stops,  although 
there  are  many  **  pot-holes "  with  6  feet  depth  between  this  point  and  the  Towib 
Landing,  7,400  feet  distant. 

Outside  of  the  above-described  channel  the  surveyed  area  is  mud-flats  in  an  aver> 
age  elevation  of  mean  low  water,  rnnning  almost  entirely  dry  at  an  extreme  low 
water. 

Borings  made  in  1871  show  these  flats  to  consist  of  sand  and  mud  overlying  hard 
clay,  which  latter  was  struck  in  the  foUowing  depths :  5f  feet.  Hi  feet,  2}  feet,  and 
6|  feet  below  mean  low  water  in  four  representative  sections  of  this  part  of  the  har- 
bor. 

The  snrvey  shows  no  change  in  the  channels  or  flats,  as  developed  by  survey  of  1871 
and  by  U.  S.  Coast  Snrvey  of  1867  and  1870. 

Very  respectfhlly,  your  obedient  servant, 

Bopiius  Haagrnsen, 

Atsittant  Engineer. 

Lient.  Col.'  Geo.  L.  Gillespie, 

Corps  of  Engineers^  U.  S.  A, 


B  i6. 
pbeliminaby  examination  of  wellfleet  habbor,  massachusetts^ 

United  States  Engineer  Offiob, 

Bostonj  Uasg,^  November  8^  1886. 

General  :  In  compliance  with  instractioos  contained  in  your  letter 
of  September  27,  1886, 1  have  the  honor  to  transmit  herewith  the  fel* 
.  lowing  report  of  a  preliminary  examination  of  the  harbor  at  Wellfleet^ 
Mass.,  provided  for  in  the  river  and  harbor  act  of  Angnst  5, 1886. 

This  harbor  is  sitnated  near  the  northern  extremity  of  Gape  God,  and 
is  the  best  and  most  sheltered  harbor  on  the  cape,  except  that  of  Prov- 
incetown.  It  is  especially  frequented  by  mackerel  fishermen,  whose 
fleet  numbers  over  one  hundred  vessels,  but  this  number  is  largely  in^- 
creased  by  other  vessels  which  come  irregularly.  The  draught  of  some 
of  the  vessels  is  10  feet  and  over,  and  under  present  conditions  they  can 
only  make  the  harbor  at  half  tide. 

The  value  of  the  annual  fish  yield  exceeds  $500,000. 

By  act  of  Congress  January  31,  1871,  a  survey  of  this  harbor  wa» 
made  June,  1871,  and  a  report  submitted  November  3, 1871  (Report 
Ohief  of  Engineers,  1872,  page  960).  The  report  embodied  a  project  for 
excavating  a  channel  to  give  access  to  Central  and  Commercial  wharves 
at  Wellfleet  2,060  feet  long,  160  feet  wide,  and  4  feet  deep,  at  aa  estih 
mated  cost  of  $30,000. 
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By  act  Jane  10, 1872,  an,  appropriation  of  $5,000  was  made  for  tbe 
improvement,  which  sam  was  expended  in  1872-73  in  the  complete  re- 
moval of  Channel,  Mayo,  Bay,  Lobster,  and  Lampfish  rocks. 

The  survey  of  1871  only  covered  that  portion  of  the  upper  bay  which 
extends  north  cf  **  Deep  Hole,"  about  1  mile  from  the  town  wharves. 
The  obstructions  of  which  mariners  now  complain^  in  addition  to  those 
mentioned  in  report  of  1871,  are  the  sand-shoals  in  the  lower  bay  (all 
the  known  bowlders  near  the  channel  have  been  removed)  at  the  en- 
trace  and  inside,  opposite  Billingsgate  light-house. 
'  I  think  the  harbor  "  worthy  of  improvement,"  and  respectftdly  recom- 
mend that  the  })ortion  of  the  harbor  surveyed  in  1871  be  re-examined 
with  the  view  of  ascertaining  the  changes  which  have  taken  place  since 
that  survey,  and  that  special  surveys  be  made  of  the  two  shoals  between 
Billingsgate  ligh^house  and  the  deep  water  of  the  outer  bay.  The  ob- 
ject of  the  first  is  to  make  an  estimate  for  a  channel  with  6  feet  depth, 
mean  low  wat^er,  to  the  town  wharves,  and  of  the  second  for  providing 
an  entrance  12  feet  deep,  mean  low  water,  for  the  mackerel  fleet,  to  a 
secure  harbor  of  refuge  in  the  inner  harbor  at  all  stages  of  the  tide. 

The  cost  of  the  sarvey  is  estimated  at  $1,500.  An  allotment  of  that 
6um  for  the  purpose  indicated  is  respectfully  recommended. 

A  sketch*  plan  of  Wellfieet  Harbor  is  inclosed  herewith. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GILLESPIE, 

Lieut  Col  of  Engineers. 
The  Ghiep  op  Enginbebs,  U.  S.  A. 


survey  op  wellpleet  harbob,  massachusetts. 

United  States  Engineer  Oppiob, 

BosUmy  Ma88.,  November  28,  1887. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
dated  March  16, 18S7, 1  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Wellfleet 
Harbor,  Massachusetts,  made  to  comply  with  the  provisions  of  the  river 
and  harbor  act  approved  August  5, 1886. 

A  tracing  of  the  chart  prepared  from  the  survey  is  also  transmitted, 
upon  which  are  drawn  the  limits  of  the  improvement  proposed  for  the 
harbor. 

Wellfltet  is  situated  on  Gape  God  Bay,  on  the  south  shore  of  the 
peninsula  of  Gape  God,  12  miles  southeast  of  Provincetown  Harbor.  It 
is  the  best  and  most  sheltered  harbor  on  the  cape,  except  that  of  Prov- 
incetown, and  is  the  resort  of  the  principal  mackerel  fleet  of  the  coast, 
which  fleet  numbers  over  one  hundred  vessels,  besides  of  other  fisher- 
men whose  sail  vary  in  number  and  kind. 

The  catch  of  fish,  one  year  with  another,  averages  20,000  barrels,  at 
an  estimated  valuation  of  $100,000. 

The  harbor  is  divided,  practically,  into  two  parts : 

First.  The  inner  harbor,  which  includes  the  part  north  of  Smalley's 
Bar,  and  is  known  as  the  Deep  Hole  anchorage,  from  which  the  oar- 
goes  are  lightered  to  the  wharves  of  the  town.  This  anchorage  is  com- 
pletely protected  and  safe,  as  the  bounding  shores  are  all  above  the 
highest  water  level.  The  area  included  within  the  6  foot  curve  is  900 
acres,  and  is  distant  3,700  feet,  at  the  nearest  pointy  from  the  town 

*  Omitted. 
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wharves.  The  12-foot  channel,  which  traverses  nearly  the  whole  of  thi» 
basin,  is  400  feet  wide,  and  practically  terminates  in  the  Deep  Hole. 

Second.  The  onter  harbor,  which  includes  the  enter  anchorage  and  the 
approach  over  Stony  Bar.  At  very  high  stages  of  the  tide  this  anchor- 
age becomes  a  wide  estuary  of  Gape  God  Bay,  as  the  shoals  on  the 
west  side,  including  Billingsgate  Island,  are  wholly  submerged.  Safe 
anchorage  at  such  times  can  only  be  secured  by  going  into  the  inner 
harbor.  Billingsgate  Island  and  Lieutenant  Shoal  divide  the  outer  har- 
bor into  two  basins;  tho  outer  one  is  wide  and  sboal,  having  a  width 
between  the  12-foot  curves  of  3,000  feet  and  a  maximum  depth  of  21  feet  ^ 
while  the  inner  one  is  narrow  and  deep,  having  a  width  between  the  12- 
foot  curves  of  1,000  feet  and  a  maximum  depth  of  34  feet.  The  connect- 
ing passage  of  these  two  basins,  where  the  width  is  only  300  feet  and 
the  depth  14  feet,  is  regarded  by  mariners  as  the  part  of  the  channel 
which  affords  the  most  difficult  navigation.  A  proper  location  of  the 
buoys  will  make  the  access  easy  and  convenient. 

The  outer  bar,  known  as  Stony  Bar,  offers  no  obstruction;  it  ha«  15} 
feet  at  mean  low  water,  and  the  channel  over  it,  between  the  12-foot 
curves,  has  a  width  of  1,400  feet. 

It  has  been  before  stated  that  the  anchorage  of  the  inner  harbor  is 
good  and  sheltered ;  but  it  must  be  noted  that  it  does  not  meet  all  the 
commercial  necessities  of  the  harbor,  inasmuch  as  it  has  no  connection 
for  vessels  with  the  town  wharves  at  low  tide.  From  the  margin  of  the 
Deep  Hole  the  bottom  rises  gradually  until  it  becomes  expo^  at  the 
wharves  at  low  tide.  This  fact  very  much  impairs  the  anchorage  com- 
mercially. It  is  proposed  to  ameliorate  the  conditions  in  a  degree  by 
excavating  a  channel  4,200  feet  long,  100  feet  wide  at  bottom,  and  6  feet 
deep,  mean  low  water,  from  the  Deep  Hole  to  the  wharves. 

The  estimate  of  the  cost  is  as  follows : 

Dredging  86,000  cnbio  yards  of  material,  scow  measurement,  at  25  cents  per 

cnbicyard |21,500 

Contingencies  for  engineering,  etc 2,500 

Total 24,000 

An  appropriation  of  $24,000  is  recommended  for  this  improvement. 

When  this  new  channel  is  opened  and  the  buoys  in  the  outer  harbor 
are  properly  located,  the  inner  harbor  will  be  equal  to  every  demand 
upon  it  for  depth  of  water  and  ease  of  access. 

I  invite  attention  to  the  accompanying  report  of  Mr.  Haagensen,  as- 
sistant engineer,  for  the  details  of  the  survey  and  the  description  of  the 
harbor. 

I  also  invite  attention  to  my  preliminary  report  on  the  harbor,  dated 
November  8,  1886. 

My  thavks  are  due  to  Mr.  Simeon  Atwood,  deputy  collector  of  cus- 
toms, for  the  accompanying  statement  giving  the  commercial  statistics 
of  the  harbor,  viz : 

The  following  is  a  report  for  the  harbor  of  Wellfleet,  showing  the  amount  of  revenue 
collected  during  the  fiscal  year  ending  June  30,  1887,  the  number  of  entrances  and 
clearances,  the  tonnage  and  character  of  the  same,  and  other  items  showing  the 
amount  of  commerce  and  navigation,  both  foreign  and  domestic,  to  be  benefited  by 
the  completion  of  each  particular  work : 

Foreign  clearances    3 

Coastwise  entries  of  foreign  salt 11 

Revenue  collected $166.40 

Salt  received  in  bond  (998,900  pounds) $1,012.00 

Lumber  landed  (24d,000  feet) $3,500.00 

Coal  landed  (1,221  tons) $6,105.00 

Cured  mackerel  landed  (3,105  barrels) $41,704.27 
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Tonnage  employed. 


6roB«. 


Net 


Wholly  Id  cooAttog 
Coasting  and  fishing. 

Total  tonnage 


3,053.00 
2,505.65 


2,900.89^ 
2,465.8^ 


6.648.65 


5, 866. 21 


Vessels  licensed  for  coastiog ;  vessels  liceDsed  for  fishiog,  44. 
Respectfully  submitted. 

Simeon  Atwood, 

Deputy  Collector, 

P.  S. — I  most  respectfully  suggest  that  the  year  ending  Jane  30,  1886,  was  an  off 
year  so  far  as  the  fishing  interests  and  products  are  concerned.  To  show  the  products- 
for  years  previous  I  append  the  following  : 

Catch  of  mackerel. 


Yean. 

Barrels. 

Values. 

Ig81 

31,36^ 
80,183 
14,175 
32,168 
19,676 
3,105 
6,000 

$171, 0>9. 00- 
177, 173. 27 

1882 

1883 

12«.  845. 10 

18«4 

155, 187.  !«► 

1886    

10"  377  23^ 

1886 

41  70427 

1887  (estimate) 

00, 000. 00* 

Consequently  the  amount  of  salt  received  would  be  correspondingly  large. 
^  Respectfully, 

Simeon  Atwood, 

Deputy  Colleitor. 
Wellfieet  is  in  the  collection  district  of  Barnstable,  Mass.,  and  the  nearest  light- 
house is  located  upon  Billingsgate  Island. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers^ 
The  Chief  of  Enginbers,  U.  S.  A. 


report  of  mr.  80phu8  ha.agensbn,  assistant  bnoinber.  « 

United  States  Engineer  Office, 
Bosto  ft,  Ma»».y  November  11,  lc^7. 
Colonel  :  I  have  the  honor  to  report  upon  the  survey  of  Wellfleet  Harbor,  Massa* 
chusetts,  made  in  September  and  October,  1887,  in  pursuance  of  your  instrnctions  ^ 
also  to  submit  a  map  of  the  survey  drawn  to  a  scale  of  1 :  20,000. 

topography. 

The  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was- 
drawn  to  a  scale  of  1  : 5,000.  A  base-line,  5,.580.6()  feet  long  was,  measured  from  Mer- 
cantile Wharf  westward  along  the  beach  toward  Herring  River.  Twenty-two  trian- 
gulation  points  were  located,  of  which  nine  were  occupied,  and  from  these  twa 
hundred  and  fourteen  triangulation  angles  were  measured ;  the  most  important  were 
repeated  not  less  than  four  times. 

The  high- water  line  is  essentially  that  of  the  U.  S.  Coast  Survey  map,  1851,  with 
exception  of  the  wharves  in  Wellfleet  and  the  shore-line  of  Billingsgate  Island.  The 
present  island  is  much  reduced  in  size,  and  has  been  beaten  to  the  eastward  since  1851 
about  800  feet.  The  outer  Billingsgate  Island  (former  site  of  the  light-house)  has  now 
disappeared,  and  the  highest  part  of  the  remains,  dry  at  half-tide  (Sunken  Island),, 
is  600  feet  east  of  its  position  in  1851. 

HYDROGRAPHY. 

The  area  of  Wellfleet  Harbor  is  about  5  miles  north  to  s^uth  by  .3  miles  from  east  to 
west,  and  amounts  to  9,811  acres.    Qf  this  area  about  2, '240  acres  were  covered  by  our 
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«onnding8,  eo  as  to  develop  the  chanoel.  In  the  southerly  part  of  the  harbor  the 
channel  through  Stony  Bar  and  that  between  BilUngsgate  Island  and  Lieutenant 
Island  Shoal  were  specially  examined  by  closer  soundings ;  in  the  northerly  part,  firom 
Smalley's  Bar  to  the  town  wharves,  most  of  the  area  was  covered  by  close  soundings. 
One  hundred  and  thirteen  lines  of  soundines  were  established.  An  aggregate  len^h 
of  60  miles  of  these  were  run,  upon  which  11,717  sounding  wera  taken;  of  this  num- 
ber 1,867  were  located  by  observations  from  or  upon  shore  stations  with  transit  or 
sextant.  The  soundings  expressed  in  feet  and  tenths,  are  selected  from  the  above; 
those  in  feet  are  taken  from  the  U.  S.  Coast  Survey  manuscript  map ;  they  all  refer 
to  mean  low  water. 

TIDES. 

Two  tide-staves  were  established,  one  at  Central  Wharf,  for  the  upper  harbor,  and 
one  in  the  channel  off  Billingsgate  Island,  for  the  survey  of  the  lower  harbor ;  they 
both  had  their  zero  at  mean  G>w  water,  as  determined  in  1871,  and  which  is  marked 
by  the  top  of  stone  monument  N.  8,  14.76  feet  above  mean  low  water.  When  set  in 
1871,  monument  8  was  55  feet  southeast  of  Mayors  Beach  Light ;  since  then  the  light 
has  been  moved  north  about  100  feet. 

Feet. 

Mean  rise  or  fall  of  tide 11.2 

Mean  rise  or  fall  of  spring-tide 13.3 

Mean  rise  or  fall  of  neap-tide 9.4 

DESCRIPTION  OF  HARBOR  AND  SHIP-CHANNEL. 

The  harbor  may  be  divided  into  the  upper  and  lower  harbor  by  a  line  through 
Smal ley's  Bar  and  Lieutenant  Island. 

The  upper  harbor  is  well  sheltered  on  the  east  and  north  by  the  high  hills  of  the 
mainland,  and  on  the  west  by  Great  Island,  Great  and  Little  Beach  hills. 

The  lower  harbor  is  well  protected  against  east  winds  by  the  high  land  of  Eastham, 
but  iu  the  other  directions  much  exposed,  especially  at  high  water  of  spring- tides, 
when  even  Billingsgate  Island  is  overflowed. 

The  lower  harbor  has  two  basins :  Basin  1,  between  Stony  Bar  and  Lieutenant 
Island  Shoal :  basin  2,  between  Lieutenant  Island  Shoal  and  Smalley's  Bar. 

The  upper  narbor  has  two  basins :  Basin  3,  between  Smalley's  Bar  and  Quahaug 
Ground ;  basin  4,  or  Deep  Hole,  between  Quahaug  Ground  and  the  flats,  gradually 
shoalinff  towards  the  wharves. 

The  channel  from  Cape  Cod  Bav  through  Stony  Bar  to  Basin  1  is  4,000  feet  long 
from  the  18-foot  curve  on  the  outside,  to  the  18-foot  hole  inside  of  the  bar.  The  black 
buoy  on  the  bar  is  half-way  between  the  18-foot  depths,  and  its  distance  from  the 
wharves  in  tcwn  is  6  miles,  measured  on  the  axis  of  the  ship-channel.  There  is  a  15- 
foot  channel  through  Stony  Bar  of  a  least  width  of  700  feet ;  the  12-foot  channel  is 
not  less  than  1,400  ^t  wide.  Basin  1  is  on  the  12foot  curve,  3,000  feet  in  width  by 
4,000  feet  in  length.  The  greatest  depth  foond  is  21  feet,  and  the  average  depth  is 
15  feet  at  mean  low  water.  From  this  basin  three  dangerous  rocks  were  removed  in 
1872-'73,  via: 

Channel  Bock,  having  only  1.8  feet  water  over  it  at  mean  low  water ;  Lobster  Bock 
having  only  4.5  feet  water  over  it  at  mean  low  water,  and  Lumpfish  Rock  having 
only  3.5  feet  water  over  it  at  mean  low  water. 

The  channel  between  Basin  1  and  2  is  the  one  most  complained  of  by  the  pilots.  It 
runs  in  a  northwesterly  direction  to  a  line  between  Billi  ngsgate  Island  Light  and  the 
red  buoy  at  the  extremity  of  Lieutenant  Island  Shoal ;  this  buoy  is  4i  miles  from  the 
wharves ;  2,000  feet  below  the  buoy  is  the  mdst  difficult  place ;  there  is  a  least  width 
of  300  feet  on  the  12-foot  contours,  and  14  feet  depth  can  be  carried  through  the  chan- 
nel, which  deepens  rapidly  above ;  half-way  to  the  buoy  the  18-foot  channel  com- 
mences ;  off  the  red  buoy  the  depth  is  27  feet  at  mean  low  water. 

Basin  2  is  the  deepest  part  of  the  harbor.  From  the  red  buoy  at  Lieutenant  Island 
Shoal  to  the  black  buoy  off  Smalley's  Bar  (2^  miles  from  the  wharves)  there  is  a 
straight  18-foot  channel,  averaging  1,000  feet  in  width,  and  having  from  4  to  5^-  fath- 
oms of  water  in  it  at  mean  low  water. 

Basin  3  joins  Basin  2  at  the  black  buoy  off  Smalley's  Bar.  The  18-foot  channel  at 
this  junction  is  not  less  than  400  feet  wide.  Basin  3  measures  on  the  12-foot  contour 
2,000  by  3,000  feet.  The  greatest  depth  is  21  feet,  while  the  average  is  16  feet  at 
mean  low  water.  From  this  basin  two  dangerous  rooks  were  removed  in  1872-^73, 
viz: 

Macro's  Book,  having  only  2.7  feet  over  it  at  mean  low  water,  and  Bay  Bock,  the  top 
'Of  wmch  was  3.4  feet  above  mean  low  water. 

The  Quahaug  Ground  separates  Basin  3  from  Basin  4  (Deep  Hole) ;  the  channel  con- 
.nectlng  the  two  begins  one-half  mile  northwest  of  Smalley's  Bar  Buoy,  and  runs  due 
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north  for  about  1  mile,  where  the  continuous  12-foot  curve  ends,  distant  about  1  mile 
from  the  wharves.  Tne  lower  half  of  the  12-foot  channel  averages  500  feet  in  widths 
the  upper  half  300  feet. 

The  greatest  depth  in  Deep  Hole  is  13  feet,  and  the  6-foot  contour  extends  to  within- 
3,600  feet  from  Central  Wharf.  With  exception  of  one  "  pot  hole  '*  one-half  mile  from 
the  wharves,  with  not  to  exceed  7  feet  at  mean  low  water,  the  flats  shoal  gradually 
to  the  town. 

Herring  River  on  the  west,  and  Town  Creek  on  the  east,  empty  into  the  head  of 
the  harbor,  draining  large  areas  of  salt  marshes  in  the  town. 

With  the  exception  of  the  development  of  details  by  more  numerous  soundings,  no 
material  change  in  the  upper  harbor  can  be  seen  by  comparison  with  former  surveys; 
but  the  present  detailed  surveys  of  the  bars  in  the  lower  harbor  (not  surveyed  in 
1871),  shows  practicable  channels  through  them  of  such  widths  and  depths  as  are- 
stated  above. 

Very  respectfully,  your  obedient  servant, 

SoPHUS  Haagensen, 

Assistant  Engineer, 
Lieut.  Col.  Geo.  L.  Gillerpie, 

Corps  of  Engineers,  U.  S.  A, 

BNG  88 31 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OF 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  OF  MAJOR  WILLIAM  B.  LIVERMORE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  TEMPORARY  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1«88,  l.WITH  OTHER  DOCUMENTS  RELATING  TO  TH^  WORKS. 

IMPROVEMENTS. 

1.  Harbor  of  Refuge  at  Hyannis,  Mas-  i  10.  Removalof  Green  Jacket  Shoal,  Prov- 


sacbusetts. 

2.  Harbor  of  Refage  at  Nantucket,  Mas- 

sachnsetts. 

3.  Wood's  Holl  Harbor,  Massachusetts. 

4.  Wareham  Harbor,  Massachusetts. 

5.  Westport  Harbor,  Massachasetts. 
ti.  Taunton  River,  Massachusetts. 


idence  River.  Rhode  Island. 

11.  Newport  Harbor,  Rhode  Island. 

12.  Harbor  of  Refuge  at  Block  Island, 

Rhode  Island. 

13.  Little     NarragauHett      Bay,     Rhode 

Island  and  Connecticut. 

14.  Pawcatuck  River,  Rhode  Island  and 


7.  Warren  River,  Rhode  Island.  •  Connecticut. 

^,  Pawtucket  River,  Rhode  Island.  15.  Harbor  of  Refuge  at  Stonington,  Con- 
9.  Providence  River,  and  Narragansett  necticut. 

Bay,  Rhode  Island.  ,' 

EXAMINATIONS  AND   SURVEYS. 

10.  New  Bedford  Harbor,  Massachusetts.   |  17.  Taunton  River,  Massachusetts. 


Engineer  Office,  U.  S.  Army, 
Newportj  R.  7.,  July  2,  1888. 

Sir:  I  have  the  honor  to  submit  herewith  annual  reports  for  tbe 
year  ending  June  30, 1888,  for  river  and  harbor  works  temporarily  in 
my  charge. 

This  office  was  assisted  during  the  year  by  Assistant  Engineer  Ed- 
ward Parrish ;  by  Assistant  Engineer  Frank  I.  Angell  from  July  21  to 
August  5, 1887,  and  by  Assistant  Engineer  John  U.  Hostock  from 
August  6, 1887,  to  June  30, 1888; 

Very  respectfully,  your  obedient  servant, 

W.   R.  LlYERMORE, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 
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C  1. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyanijis  lies  on  the  south  shore  of  the  peninsnla  of 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge. 

The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms. 

PLANS  OF  IMPROVEMENT. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  has  a  depth  of  about  15  J  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size  of 
the  stoue  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  iosufficient  for  many 
vessels  that  seek  the  harbor  for  refuge,  and  Colonel  Elliot's  project  for 
the  improvement  of  the  harbor,  published  in  the  Report  of  the  Chief  of 
Engineers  for  1885,  volume  1,  pages  560 and  619-621,  contemplated  dredg- 
ing the  area  protected  by  the  breakwater  to  a  depth  of  15 J  feet  at  mean 
low  water. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  this  workup  to  June  30, 1887,  was  $124,163.18. 
The  breakwater  had  been  completed  according  to  the  original  project 
and  the  subsequent  plans  for  strengthening  it,  and  the  15^-foot  anchor- 
age area  had  been  increased  by  about  two  acres. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginniug  of  the  last  fiscal  year  the  work  was  in  progress, 
under  the  project  for  the  expenditure  of  the  appropriation  of  $10,000  of 
August  5, 1886,  approved  by  the  Chief  of  Engineers,  which  consisted 
in  beginning  the  work  of  dredging  at  the  eastern  side  of  the  area  to  be 
deepened,  and  continuing  it  as  far  to  the  westward  as  the  funds  avail- 
able would  permit.  The  work  was  continued  up  to  September  30, 1887, 
when  it  was  suspended  on  account  of  the  weather. 

The  contractor  has  failed  to  resume  operations,  and  the  time  for  the 
completion  of  the  contract  expired  on  June  30. 

Mr.  Thomas  A.  Churbuck  was  the  local  inspector  of  the  work  of 
dredging. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL    TEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  18SS,  was  $3,724.19.  The  result  has  been  the  ex- 
cavation of  21,389  cubic  yards  of  mud  and  snud  and  the  increase  of 
the  15J  foot  ancliorage  area  j)rotected  by  t4ic  breakwater  by  about  4.9 
acress. 
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WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  coinpletiou 
of  the  dredgiDg  to  a  depth  of  15^  feet  in  the  area  limited  on  the  west 
by  a  line  ranning  due  north  from  the  western  end  of  the  breakwater  and 
on  the  north  by  a  line  ranning  parallel  to  the  breakwater  and  dis* 
tant  1,600  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern 
side. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR  ENDING  JUNE 

30, 1889. 

The  execution  of  the  project  above  referred  to,  of  deepening  the 
anchorage  area  inside  the  breakwater,  will  be  continued. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  fiscal  year 
was  1570. 02. 

The  main  valae  of  the  harbor  is  for  a  harbor  of  refn^j^e.  The  nearest  light-honse  is 
Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford, 
Mass. 

Money  statement 

July  1,  1887,  amount  available $9,194.40 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lb87 $3,369.  II 

July  1,  18^8,  outstanding  liabilities 355.08 

July  1, 1888,  amount  covered  by  existing  contracts 5, 449. 39 

9,173.58 

July  1, 1888,  balance  available 20.82 

Amountappropriatedby  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1839 10, 020. 82 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 662. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    25, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Famished  by  Mr.  A.  F.  Lotbrop,  Hyannis,  Mass.] 

IMPORTS. 

Coal tons..  8,071 

Orain bushels..  125,000 

Brick 25,000 

Lumber feet..  1,250,000 

Lime barrels..  300 

EXPORTS. 

Iced  fish barrels..  800 

VESSELS  IN  HARBOR  DURIJN'G  THE  YEAR. 

Sailing - 1,400 

Steam 225 
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C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  one  between  the  harbors  of  Martha^s 
Vineyard  (Vineyard  Haven  and  Bdgartown)  and  Provincetown,  a  dis- 
tance of  about  100  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  (the  north)  side  of  Nantucket  Sound,  the  navigation  of  which  is 
intricate  and  dangerous  by  reason  of  numerous  shoals.  Nantucket 
Harbor  has  deep  water  inside,  and  the  object  of  the  improvement  is  to 
make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and 
Houth  of  Cape  Cod,  estimated  to  be  30,000  annually.  In  the  memorial 
to  Congress,  on  which  the  first  appropriation  for  this  harbor  of  refuge 
was  based,  it  was  stated  that  more  than  500  vessels  had  been  wrecked 
in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
about  1^  miles  in  width  outside  the  entrance,  through  which  shoal  the 
channel  or  line  of  best  water  was  only  about  0  feet  deep  and  very 
crooked  and  subject  to  changes  in  location. 

PLANS  OF  THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  ex- 
cavating a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where 
the  full  depth  required  will  not  be  reached  by  this  means  to  complete 
the  work  by  dredging.  A  plan  of  the  works  may  be  found  in  the  Re- 
port of  the  Chief  of  Engineers  for  1885,  volume  1,  page  578. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,   1887. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1887,  including  liabilities  outstanding  at  that  date, 
was  $111,531.77,  and  the  result  was  the  construction  of  the  west  jetty 
to  a  point  3,955  feet  from  the  shore  and  the  east  jetty  to  a  distance  of 
330  feet  from  the  initial  point  on  the  shore,  which  is  the  outer  end  of 
the  middle  of  the  three  northwest  spurs  built  on  Coatue  Beach  some 
years  ago,  and  the  foundation  was  laid  and  the  jetty  partially  com- 
pleted for  an  additional  distance  of  56  feet. 

OPERATIONS   DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  the  construction 
of  the  east  jetty  under  the  approved  project  was  in  progress,  and  was 
continued  until  October  1, 1887.  The  contractor  has  failed  to  resume 
operations  as  required  by  his  contract. 

Soundings  were  taken  over  the  area  between  the  east  jetty  and  Brant 
Point,  but  show  no  material  change  in  the  depth  of  water  beyond  that 
already  reported. 

Until  the  two  jetties  are  completed  and  a  light-house  erected  on  one 
of  them  the  end  of  the  west  jetty  will  be  a  source  of  danger  to  vessels 
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entering  and  leaving  the  port  at  night.  In  order  to  avoid  this  danger 
as  far  as  possible,  a  temporary  light  has  been  established  at  the  end  of 
that  jetty,  which  has  been  faithfully  maintained  during  the  year. 

Mr.  G.  O.  Abell  was  local  inspector  of  the  work  of  the  construction 
of  the  east  jetty. 

AMOUNT  EXPENDED  DURING  THE  LAST    FISCAL  YEAR  AND   RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabili- 
ties outstanding  June  30, 1888,  was  87,618.92.  The  construction  of  the 
east  jetty  was  continued  and  fully  completed  to  a  distance  of  about  385 
feet  from  the  initial  point  on  the  shore,  and  the  foundation  was  laid 
and  the  jetty  partially  completed  for  an  additional  distance  of  200  feet. 
During  the  fiscal  year  2,941.5  tons  of  stone  were  placed  in  the  jetty. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  east  ami  west  jetties,  and  the  excavation  by  dredging  of  so  much 
of  the  channel  as  may  not  be  excavated  by  tidal  scour. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR  ENDING    JUNE 

30,  1889. 

It  is  proposed  to  continue  the  construction  of  the  east  jetty  as  far  as 
the  available  funds  will  permit. 

Nantucket  is  in  the  Nantucket  collection  district,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Nantucket  in  the  last  fiscal  year  was  $40.15.  The 
value  of  the  harbor  is  mainly  as  a  harbor  of  refuge.  The  nearest  light-houses  are 
Nantucket  Cliff  and  Braut  Point  lights.  The  nearest  fortification  is  the  fort  at  Clark's 
Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1887,  amount  available $13, 46a  23 

July  1,  188H,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $6,926.68 

July  1,  1888,  outstanding  liabUities 692.24 

July  1, 1888,  amount  covered  by  existing  contracts 5, 849. 31 

13,468.23 

Amount  appropriated  by  act  of  August  11,  1883 20,000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 230, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Famished  by  Mr.  Albert  A.  Gardner,  collector  of  customs,  Nantnoket,  Mam.] 

IMPORTS. 

Coal tons..  6,830 

Grain bushels..  15,000 

Flour barrels..  4,500 

Hay tons..  180 

J.umber feet..  2,000,500 

Brick 320,000 

Lime barrels..  1,050 

Cement do 320 

Wood cords..  680 

Salt bushels..  1,000 

General  merchandise tons..  4,006 
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C3. 
IMPROVEMENT  OF  HARBOR  OF  WOOD'S  ROLL,  MASSACHUSETTS. 

This  harbor  is  on  the  north  side  of  Vineyard  Sound  and  is  divided 
into  Great  Harbor  and  Little  Harbor.  The  name  Wood's  HoU  is  also 
applied  to  the  adjoining  strait,  which  connects  Vineyard  Sound  with 
Buzzard's  Bay.  The  site  of  the  works  is  Great  Harbor,  Wood's  Holl. 
The  mean  rise  and  fall  of  the  tide  is  about  2  feet. 

ORIGINAL  CONDITION. 

Before  the  improvjement  the  site  of  the  present  works  was  a  sub- 
merged point  of  land  extending  from  the  shore  of  the  harbor. 

PLANS  OF  I3IPR0VEMENT. 

The  adopted  project  for  the  improvement  of  Great  Harbor,  Wood's 
Holl,  was  for  the  construction  of  retaining-walls  on  the  shore,  a  hol- 
low pier  and  wharves  for  the  use  of  the  United  States  Fish  Commission, 
and  to  serve  also  as  a  coaling  station  for  vessels  of  the  Eevenue  Marine 
and  other  branches  of  the  public  service,  and  as  a  harbor  of  refage. 
A  plan  of  the  works  may  be  found  in  the  Report  of  the  Chief  of  Engi- 
neers for  1884,  vol.  1,  page  598.  Also,  for  the  removal  of  a  dangerous 
rock  in  the  strait  of  Wood's  Holl. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  these  works  to  June  30, 1887,  was  $91,955.50. 
The  retaining  and  pier  walls  and  the  dredging  of  the  interior  of  the 
hollow  pier  and  the  berths  for  public  vessels  had  been  completed,  and 
all  the  wharves  as  projected  had  been  completed,  except  a  small  amount 
of  planking  on  the  coal- wharf  extension.  The  dangerous  rocks  in  the 
strait  had  been  removed,  and  the  small  amount  of  dredging  in  the  rear 
of  the  coal- wharf  extension  had  been  completed. 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  under  the  approved 
project  tor  the  improvement  of  the  harbor  at  Wood's  Holl  was  in  prog- 
ress, and  was  completed  July  20, 1887. 

Mr.  Frank  I.  Augell  was  the  local  inspector  of  the  work  at  Wood's 
Hoil. 

AMOUNT   EXPENDED  DURING  THE  LAST   FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
oustanding  June  30, 1888,  was  $451.16.  The  pier  and  retaining-walls 
have  been  constructed,  the  basin  and  berths  for  vessels  have  been 
dredged,  and  all  the  wharves  as  projected  have  been  completed,  the  dan- 
gerous rocks  in  the  straight  have  been  removed,  and  the  small  amount 
af  dredging  in  the  rear  of  the  coal- wharf  extension  has  been  completed. 

WORK  REQUIRED  TO  COMPLETE  THE    EXISTING  PROJECT. 

The  completion  of  the  work  under  the  contract  with  William  M.  Mol- 
throp  &  Co.,  dated  September  27,  1886,  and  the  supplemental  contract, 
dated  November  12, 188G,  finished  the  improvement  as  far  as  projected. 
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OPERATIONS   CONTEMPLATED   FOR  THE   FISCAL   YEAR   ENDING  JUNE 

30, 1889. 

No  work  is  proposed  for  the  fiscal  year  ending  June  30, 1889. 

Wood's  Holl  is  in  the  Barns  table  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was,  at  Barn- 
stable, $.570.02,  and  at  New  Bedford,  $58,865.60.  The  nearest  light-house  is  Nobska 
Light ;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statetnent. 

July  1, 1687,  amount  available |451. 16 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
O'ltstandiug  July  1,  1887 451. 16 


COMMERCIAL  STATISTICS. 

rFarnished  bv  A.  F.  Shriverick,  Wood's  Holl,  Haas.] 

The  receipts  and  shipments  by  vessels  have  been  about  as  follows  during  the  past 
year: 

Cargoes  of  coal  aggregating  6,000  tons 25  to  30 

Cargoes  of  spiles,  wharf  material,  etc 4 

Cargoes  of  lumber 4 

Cargoes  of  barrels 4 

Cargoes  of  completed  fertilizer,  phosphate,  rock,  brimstone,  nitrate  of  soda, 
fish  scraps,  and  other  materials  used  in  the  manufacture  of  fertilizers,  ag- 
gregating about  25,000  tons 75 


C4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzard's  Bay.  The  object  of 
the  improvemeDt  is  to  deepen  and  widen  the  channel  leading  from  Buz- 
zard's Bay  to  Wareham,  the  industries  of  which,  and  of  several  towns 
in  the  vicinity  with  which  it  is  connected  by  rail,  are  chietly  the  manu- 
factures of  iron,  and  depend  largely  on  transportation  by  water  of  the 
material  used  therein.  The  commerce  of  Wareham  is  carried  on  in  sail- 
ing vessels,  and  the  channel  is  to  be  made  a  beating  channel  for  such 
vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach,  over 
which  the  sands  from  the  bay  were  washed  into  the  harbor.  The  mean 
lise  and  fall  of  the  tide  ia  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
Hubseqnent  modifications,  provides  for  a  channel  250  feet  wide  and  10 
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feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth,  10  feet,  as  below  that  point.  The  plan 
includes,  also,  the  raising  aM  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  sabmerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

A  plat  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  vol.  1,  page  586. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE   30,  1887. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1887,  including  liabilities  outstanding  at  that 
date,  was  $09,704.14,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and  completed,  and  the  eastern  half  of  the  second  and  third  reaches 
below  the  wharves  and  about  one-foorth  of  the  fourth  reach,  which  ex- 
tends to  Barney's  Point,  were  excavated  to  the  full  depth  of  10  feet  below 
mean  low  water.  Long  Beach  had  been  raised  above  high-water  storm 
tides,  so  that  the  wash  of  sand  into  the  improved  channel  inside  the 
beach  had  been  stopped. 

A  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 

Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in  beat- 
ing in  and  out  of  the  harbor. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  had 
been  temporarily  discontinued,  as  the  contractor,  who  is  also  the  con- 
tractor for  the  dredging  at  Hyannis  Harbor,  Massachusetts,  desired  to 
remove  the  plant  to  the  lattor  place,  which  is  considerably  exposed  to 
the  sea,  and  utilize  the  summer  months  in  dredging  there.  It  was  re- 
sumed October  23, 1887,  and  suspended  December  3  on  account  of  ice. 
The  amount  of  material  removed  up  to  the  end  of  the  fiscal  year  was 
10,680.2  cubic  yards. 

The  contractor  has  failed  to  resume  operations  and  the  time  for  the 
completion  of  the  contract  expired  on  June  15. 

Mr,  Thomas  A.  Ohurbuck  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURINO  THE   LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,   1888. 

The  amount  expended  during  the  last  fiscal  year  was  $2,320.49.  The 
eastern  half  of  the  second  and  third  reaches  below  the  wharves  and 
about  two  thirds  of  the  eastern  half  of  the  fourth  reach,  which  ex- 
tends to  Barney's  Point,  were  deepened  to  10  feet  at  mean  low  water. 
The  channel  for  about  one-half  its  width  from  Barney's  Point  to  Ware- 
ham has  been  deepened  to  10  feet. 

WORK  REQUIRED  TO   COMPLETE    THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water  above 
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Long  Beach,  and  tbe  further  building  up  of  Long  Beach  by  the  con- 
struction of  sand  fences, 

OPERATIONS  CONTEMPLATED  FOR    THE    FIBCAL  YEAR  ENDING  JUNE 

30,  1889. 

It  is  proposed  to  devote  the  remainder  on  hand  July  1, 1888,  to  the 
completion  of  the  channel  for  one-half  its  proposed  \vidth  as  far  as  the 
funds  available  will  permit  and  to  the  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  coUection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  the  last  fiscal 
year  was  $58,865.60.  The  nearest  light-houses  are  Bird's  Island  and  Wing's  Neck 
lights.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

July  1, 1887,  amount  available $10,295.96 

July  1. 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,816.50 

July  1,1888,  outstanding  liabilities 503.99 

July  1,  1888,  amount  covered  by  existing  contracts 7, 975. 47 

10,295.96 

Amount  appropriated  by  act  of  August  11,  18S8 4,000.00 

{Amount  ^estimated)  required  for  completion  of  existing  project 12, 236. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1890    12, 236. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[FninUhed  by  Mr.  Q.  O.  Tobey.  Wareham,  Mass.,  1887.] 

Arrivals  and  departures  of  vessels  annually *.....  400 

Merchandise  received  and  shipped,  tons 65,000 


C5. 

IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estuary  of  a  bay  lying  between  I^arragansett 
Bay,  Rhode  Island,  and  Buzzard's  Bay,  Massachusetts.  The  site  of  the 
work  is  on  Horse  Neck  Point  (the  north  side  of  the  entrance  to  the 
harbor). 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor,  and  subject  to  erosion  by  the  sea  and  tides. 

PLANS   OP  IMPROVEMENT. 

The  project  for  the  improvement  of  Westport  Harbor,  approved  by  the 
Secretary  of  War  February  23, 1887,  is  to  construct  wooden  jetties,  filled 
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with  Btoiie,  at  tbe  end  of  Horse  Neck  Point,  to  stop  the  wearing  of  this 
point;  the  number  and  spacing^  of  tbe  jetties  to  depend  on  the  price  at 
which  the  work  is  let. 

OPERATIONS  DURING  THE  LAST  FISCAL   YEAR. 

The  available  fands  were  sufficient  to  construct  but  one  jetty. 

The  work  of  the  construction  of  the  jetty  on  Horse  Neck  Point,  wliich 
was  commenced  June  22,  1887,  was  completed  July  28.  Mr.  David 
Hamilton  was  the  local  inspector  of  the  work. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  completion  of  the  jetty  referred  to  above  finished  the  work  as  far 
as  projected. 

OPERATIONS    CONTEMPLATED  FOR  THE    FISCAL  YEAR    ENDING  JUNE 

30, 1889. 

.   No  work  is  proposed  for  the  fiscal  year  ending  June  30,  1889. 

Westport  Harbor  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the 
nearest  port  of  outry .  The  amount  of  revenue  collected  at  New  Bedford  in  the  last 
fiscal  year  was  958,8(>5.60.  The  nearest  light-house  is  West  Island  Li^ht.  The  near- 
est fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1887,  amount  available $890.66 

Jul}^  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 '    890.66 


C  6. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeastern  part  of  !Narragansett  Bay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  ar- 
ticles i'or  its  extensive  manufactures  dependent  largely  on  water  trans- 
portation, so  that  vessels  of  11  feet  draught  can  reach  tbe  city  at  high 
water.  The  rise  and  fall  of  the  tide  before  improvement  was  5J  feet  at 
Dighton  and  l\A  feet  at  Taunton. 

OEiaiNAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  6  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

PLANS  OF  IMPROVEMENT. 

The  approved  project  of  1S71  and  its  subsequent  modifications  pro- 
vides for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Briige  to 
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the  ship-yard  ^  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  ship-yard  down  to  and  through  the  Keedles  and 
Brigg's  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep.  From  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the  bot- 
tom and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re- 
moved. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1887. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1887,  including  liabilities  outstanding 
at  that  date,  was  $153,618.35. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of  in- 
terfering with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in  all 
cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed  with  'the  exception  of  a  small  amount 
of  dredging  and  the  removal  of  the  bowlders.  The  channel  had  been 
cleared  of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work 
of  removal  of  the  ledge  at  Peter's  Point  had  been  completed.  The  ma- 
terial blasted  in  the  channel  had  been  dredged  and  deposited  in  the 
form  of  a  half-tide  dam  running  from  Beuben's  Island  to  the  west  shore 
of  the  river,  with  the  view  of  accelerating  the  current  in  the  dredged 
channel  off  and  above  Dighton,  and  preventing  deposits  in  this  part  of 
the  channel. 

OPERATIONS  DUBINa  THE  LAST  FISOAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  under 
a  contract  with  J.  H.  Fenner,  of  Jersey  City,  K.  J.,  described  in  the 
Annual  Report  of  1885,  for  cutting  a  channel  12  feet  deep  and  100  feet 
wide  through  the  ledge  at  Peter's  Point,  and  excavating  by  dredging  a 
channel  of  the  same  dimensions  between  the  upper  part  of  ''  The  Nook  ^ 
and  Dighton. 

The  immediate  locality  of  the  work  at  the  beginning  of  the  fiscal  year 
was  between  Peter's  Point  and  Dighton,  where  the  channel  was  com- 
pleted August  6,  1887,  with  the  exception  of  the  removal  of  a  small 
amount  of  ledge  rock  uncovered  in  dredging.  The  removal  of  the  bowl- 
ders in  the  channel  from  the  upper  part  of  <^The  Kook^  to  Dighton 
was  completed  October  12. 

Mr.  L.  P.  Pendleton  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  TrfB  LAST  FISOAL  YEAB  AND  RESULTS  TO 

JUNE  30,  1888. 

The  amount  expended  duriug  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $3,317.59.    • 

The  results  were  the  completion  of  the  channel  as  proposed  between 
Berkley  Bridge  and  Dighton,  with  the  exception  of  a  small  amount  of 


Digitized  by  VjOOQIC 


494        REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

ledf^e  rock  uncovered  in  dredging  below  Peter's  Point,  leaving  the  chan- 
nel above  Berkley  Bridge  as  at  the  beginning  of  the  fiscal  year  as  stated 
above.  Vessels  of  11  feet  ^draught  can  now  reach  Tannton,  at  the  head 
of  navigation. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  and 
deepening  at  a  few  points  above  the  bridge,  and  the  removal  of  a  small 
amount  of  ledge  rock  uncovered  in  dredging  below  Peter's  Point.  This 
ledge  projects  about  30  feet  into  the  eastern  side  of  the  channel,  dimin- 
ishing its  depth  by  a  few  inches,  while  there  is  ^mple  width  and  depth 
beyond  the  channel  line  on  the  western  side. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Au- 
gust 5, 1886,  a  survey  of  portions  of  Taunton  Biver,  made  in  October, 
1887,  and  the  map  and  report  thereon  were  submitted  to  the  Chief  of 
Engineers  November  21, 1887,  for  which  see  Appendix. 

OPERATIONS   CONTEMPLATED    FOR  THE    FISCAL  YE'AR  ENDING  JUNE 

30,  1889. 

No  work  is  contemplated  for  the  fiscal  year  ending  June  30, 1889. 

Tannton  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  at  Fall  River  in  the  last  fiscal  year  was 
|40,b05.75.  The  nearest  lisht-house  is  the  Borden  Flat  light-house.  The  nearest  for- 
tification is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement 

Julyl,  1887,amount  available |3.3dl.65 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 3,317.59 

July  1, 1888,  balance  available 64.06 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 986. 94 
Amount  that  cau  be  prolitably  exp'ended  in  fiscal  year  ending  June  30, 1890    13, 986. 94 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Fnrnished  by  Messn.  SUples  &  Phillips,  TauntoQ,  Maas.,  1883.] 


Lumber feet..   11,000,000 

Grain bushels..     1,228,000 

Flour barrels..  40,000 

Coal tons  .        240.000 

All  other  kinds  of  merchan- 
dise  tons..  20,000 


Metal  of  all  kinds tons . .  39, 000 

Cotton bales-  25,500 

Molding  sand tons..  22,000 

Clav do...  28.000 


C7. 

IMPROVEMENT  OF  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  an  arm  of  IN'arragansett  Bay  north  of  the  harbor  of 
Bristol.  This  is  a  new  work,  and  no  appropriation  had  been  made  for 
it  until,  by  act  approved  August  5,  1886,  Congress  appropriated  |5,000 
for  the  improvement  of  the  river.  In  his  report,  January  12,  1885,  of 
the  survey  made  in  accordance  with  the  act  of  July  5,  1884,  Colonel 
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Elliott  Stated  that  the  obstructions  to  navigation  were  a  rocky  reef  be- 
low Little  Island  and  a  submerged  bowlder  known  as  Busliworth  Eock 
near  mid-channel,  opposite  the  lower  wharf  of  the  town  of  Warren,  and 
recommended  that  this  bowlder  and  the  reef  referred  to  be  removed  as 
far  as  it  could  be  done  with  an  expenditure  of  $5,000  for  both  purposes. 

PLANS  OF  IMPROVEMENT. 

The  work  of  improvement  is  one  that  can  not  be  well  carried  on  by 
contract,  and  the  approved  project  is  first  to  remove  Bushworth  Kock, 
and  afterwards  to  remove  the  bowlders  which  lie  submerged  on  the 
western  side  of  the  narrowest  portion  of  the  channel  at  Little  Island, 
and  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
widening  the  channel  as  much  as  the  funds  available  will  allow ;  it  al^o 
includes  the  hiring  in  open  market  of  a  vessel  with  working  crew,  sub- 
marine diver,  firing  battery,  and  steam-hoisting  apparatus,  and  pur- 
chase of  the  explosives  also  in  open  market. 

A  plat  of  the  river  showing  the  proposed  improvement  near  Little 
Island,  was  published  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1885,  page  630. 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

The  work  of  the  removal  of  bowlders  and  ledge  rock,  under  the  ap- 
proved project,  was  commenced  August  1,  and  continued  until  Novem- 
ber 23,  when  the  limit  of  the  appropriation  was  reached.  During  this 
time  811  tons  of  bowlders,  ledge  rock,  and  gravel,  were  removed  and 
placed  on  the  shore. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND    RESULTS 

TO  JUNE  30,   1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $4,699.39.  The  result  was  the  removal 
of  Bushworth  Eock  to  the  depth  of  the  surrounding  water,  and  the  re- 
moval of  the  bowlders  and  points  of  ledge  rock  over  an  area  of  about 
1.8  acres,  in  the  vicinity  of  Little  Island,  extending  550  feet  along  the 
narrowest:  part  of  the  channel. 

WORK  REQUIRED    TO    BE    DONE    TO    COMPLETE    THE    EXISTING   PRO- 
JECT. 

The  work  carried  on  from  August  to  November,  1887,  finished  the 
improvement  as  far  as  projected: 

Warren  River  is  in  the  Bristol- Warren  collection  district,  which  is  a  port  of  entry. 
There  was  uo  revenue  collected  in  the  last  fiscal  year.  The  nearest  light  house  is  the 
light-house  on  Conimicut  Point,  Providence  River.  The  nearest  fortifications  are 
fort  on  Dutch  Island,  and  Fort  Adams,  R.  I. 

Money  statement, 

July  1,  1887,  amount  available $4,909.50 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outfitanding  July  1,  1887 4,699.39 

July  1,  1888,  balance  available 270.11 
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C8. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  tbe  Pawtucket  (or  Seekoiik)  River,  an  arm  of 
Providence  liiver,  extends  from  Providence  to  Pawtucket,  a  city  which 
has  a  population  of  about  2-5,000,  and  extensive  manufactures,  depend- 
ing largely  on  water  transportation.  The  object  of  the  improvement  is 
to  widen  and  deepen  the  channel  leading  to  Pawtucket,  so  that  vessels 
of  12  feet  draught  can  reach  that  city  at  mean  low  water.  The  mean 
rise  and  fall  of  the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water. 

PLANS  OF  IMPROVEMENT. 

The  original  project,  as  modified  in  1883,  provides  for  the  excavation 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  the  ledge  opposite 
Grant  &  Company's  Wharf  at  Pawtucket;  thence  the  deepening  by 
blasting  of  the  channel  through  the  ledge  to  Pawtucket  Bridge  to  the 
same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  608. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  to  June  30, 1887,  was  9110,969.70.  The  chan- 
nel had  been  excavated  under  the  original  project  to  a  width  of  75  feet 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project 
as  modified  in  1883  a  new  channel  12  feet  deep  and  100  feet  wide,  with 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  the 
deep  water  just  above  Red  Bridge,  a  distance  of  about  9,940  feet,  or  to 
a  point  about  2,200  feet  above  a  line  drawn  from  Bucklin  Island  to  Swan 
Point  Wharf. 

.  OPERATIONS  DURINa  THE  LAST  PISOAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under 
the  project  for  the  expenditure  of  the  appropriation  of  $30,000  of  August 
5,  1886,  approved  by  the  Chief  of  Engineers,  was  in  progress  and  was 
continued  until  October  6,  when  the  limit  of  the  appropriation  was 
reached.  This  project  contemplated  the  continuation  of  the  enlarged 
channel  as  far  towards  Pawtucket  as  the  funds  would  allow,  affording 
at  the  same  time  such  relief  as  the  commerce  may  require  at  the  shoal- 
est  places  above  the  main  work. 

The  amount  of  material  dredged  was  72^248.58  cubic  yards.  Capt.  M. 
S.  Persons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $20,160.29,  and  the  result  is  the  excava- 
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tion  of  the  channel  about  2,800  feet  up  the  river.  There  is  no\r  a  chan- 
nel 100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep 
water  above  Bed  Bridge  to  Bass  Bock,  or  to  within  about  1^  miles  of 
the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12 
feet  deep  and  100  feet  wide,  from  Bass  Bock  to  a  point  opposite  Grant 
&  Company's  Wharf  and  thence  to  Pawtucket  Bridge,  to  deepen  the 
channel  through  the  ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED   FOR  THE   FISCAL  TEAR   ENDINQ  Jt7NE 

30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  ex- 
tend the  channel  toward  Pawtucket. 

Pawtucket  is  in  the  collection  district  of  Providencey  and  that  port  is  the  nearest 
port  of  entry.  Tlie  amount  of  revenne  collected  at  Providence  in  the  last  fiscal  year 
was  $240,197.75.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
fortifications  are  Fort  Adams,  Newport;  R.  I.,  and  the  fort  on  Dutch  Island,  iUiode 
Island. 

Money  statement. 

July  1, 1887,  amount  ayailable 1^1,036.26 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 20,160.29 

July  1.1868, balance  available 876.97 

Amount  appropriated  by  act  of  August  11,  1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 35, 875. 97 

(Amount  (estimated)  required  for  completion  of  existing  project 367, 478. 00 
Amount  that  can  be  profitablv  expended  in  fiscal  vear  ending  June  SO,  1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBBCIAL  STATISTICS. 
[Tamished  by  BoaiiieM  ICen's  Ajsooiatton.  Pawtaoket,  B.  L] 

1UEGKIPT8. 

Coal tons-      150,000 

Cement barrels.-         9,657 

Lime do...         5,628 

Long  lumber  (about) feet..  5,000, 000 

Short  lumber do...  1,000.000 

Spool  wood do...      270,000 

Together  with  large  quantities  of  brick,  iron,  gravel,  cotton,  and  various  kinds  of 
other  merchandise  whicn  are  used  bv  this  community. 

There  passed  through  the  draw  of  the  Washington  Bridge,  Pawtucket  Biver,  dur- 
ing the  year  1687  : 

Steamers 684  i  Tow-boats 2,356 

Schooners 334     Sail-boats i 486 

Barges 492  |  Miscellaneous  craft 1,470 

BNG  88 — --32 
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C  9. 

IMPROVEMENT  OP  PROVmENCE  RIVE  RAND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  River  is  an  estuary  of  I^arragausett  Bay,  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  of  about 
125,000  inhabitants,  largely  engaged  in  manufactures,  and  a  port  of 
entry  for  an  extensive  region  of  country  with  which  it  is  connected  by 
railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Befqre  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place  . 
called  <<  The  Crook,"  the  available  low- water  depth  was  but  4^  feet. 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882,  (290, 
459.34  in  deepening  the  channel ;  first  to  9  feet,  then  to  12  feet,  then  to 
14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the 
growing  commerce  of  Providence  demanded.  Bulkhead  Bock  was  also 
removed  during  this  period  to  a  depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide  suit- 
able for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  of 
Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  anchor- 
age-basin between  Fox  and  Fields  points  of  the  following  dimensions 
in  cross-section,  viz : 

900  feet  wide,  25  feet  deep. 
COO  feet  wide,  20  feet  deep. 
735  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,  6  feet  deep. 

The  25-/oot  channel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles),  with  a  view  to  lighting  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay, 
Delaware  Biver,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  Eiver,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  page 
622. 

AMOUNT  EXPENDED  AND  BBSX7LTS  TO  JUNE  30,  1887. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1887,  including  liabilities  outstanding  at 
that  date,  was  $222,836.68.  At  that  date  about  one-half  of  the  excava- 
tion required  for  the  anchorage-basin  above  Field's  Point  had  been  done. 
Bulkhead  Bock  had  been  removed,  and  the  25-foot  channel,  300  feet 
wide,  from  Providence  to  the  deep  water  of  Narragansett  Bay,  had  been 
completed. 


Digitized  by  VjOOQIC 


APPENDIX   C — ^REPORT   OP   MAJOR   LIVERMORE.  499 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fit^cal  year  the  work  of  dredging,  in  that  por- 
tion Of  the  anchorage-area  between  Fox  Point  and  Field's  Point  to  be 
deepened  to  20  feet  at  mean  low  water,  was  in  progress  and  continued 
until  October  12,  when  the  contract  was  completed ;  np  to  this  date 
199,580  cnbic  yards  of  material  had  been  dredged  during  the  fiscal 
year, 

Mr.  W.  0.  Simmons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DUEINO  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $19,762.92.  The  result  was  the  com- 
pletion of  the  excavation  of  the  20-foot  anchorage-area  in  the  Fox  Point 
Eeach,  and  about  onefburth  of  the  same  area  in  the  Sassafras  Point 
Eeach.  The  26-foot  channel,  300  feet  wide,  from  Fox  Point  in  the  city 
of  Providence  to  the  deep  water  of  Narragansett  Bay,  has  been  com- 
pleted. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage- basin  between  Fox  and 
Field's  points. 

OPERATIONS  CONTEMPLATED  FOR    THE  PISOAL  YEAR    ENDING    JUNE 

30,  1889. 

Should  an  appropriation  be  made  it  is  proposed  to  continue  the  ex- 
cavation of  the  anchorage-area. 

Providence  River  is  in  the  collection  district  of  Provideoce,  which  is  a  port  of  en- 
try. The  amount  of  revenue  collected  at  I'rovidenco  in  the  hist  fiscal  year  was  ^0,- 
197.75.  The  nearest  li^ht-honses  are  the  six  light-houses  in  Providence  River.  The 
nearest  fortifications  are  fort  on  Dutch  Island  aud  Fort  Adams,  R.  I. 

Money  statement 

July  1, 1887.  amount  available ^ |20, 763.95 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandingJuly  1,1887 19,7(32.02 

July  1, 1884.  balance  available 1,001.03 

Amount  appropriated  by  act  of  August  11,  1888 40,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1880 41, 001. 03 

(Amount  (estimated)  required  for  completion  of  existing  project 165. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  ^of  sections  2  of  river  and 
harbor  acts  of  1866  andl867. 
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COMMERCIAL  STATISTICS. 

[Furnished  by  Providence  Board  of  Trade.] 

RECEIPTS. 


Articles. 


Qaantity. 


Articles. 


Qaantity. 


Lumber feet. 

Eaths 

Piling pieces. 

Salt pounds. 

Brimstone tons. 

Starch casks. 

Cliff  stone tons. 

Champagne baskets. 

Cotton bales. 

Wool do... 

Do sacks. 

Do pounds. 

Coal tons. 

Iron  and  steel do... 

Lumber feet. 

Oil barrels. 

Waste pounds. 


3, 736. 000 

7, 074, 000 

150 

7,350.749 

630 

738 

1,050 

828 

200,  607 

61, 207 

39, 516 

5, 103, 371 

887,424 

26, 308 

49,088,010 

155,844 

11,039,881 


Shingles 

Pickets 

Wood cords. 

Logwood tons 

Potatoes bushels 

ClapbcMtrds 

Brandy gallons 

Beer do:. 

Beef tons. 

Flour barrels 

Corn busbels. 

Oats do... 

Dry  goods casos 

Paper tons 

Chemicals packages 

Hard  \irare tons 

Liquor barrels 


3,132.000 

9,080 

3.021 

4.082 

36,»50 

5,400 

4,597 

919 

8,849 

244.381 

1, 614, 291 

1,278,738 

59,766 

a  341 

71,666 

2,438 

20,276 


TONNAGE. 


Vessels. 

No. 

Tonnage. 

SaU 

87 
35 

15.254.48 

^ifmm 

16,884.95 

C  ID. 

REMOVAL    OF   GREEN    JACKET    SHOAL,    PROVIDENCE    RIVER,     RHODE 

ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  Eiver  which  con- 
stitutes the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000 
feet  long,  by  from  600  to  1,200  feet  wide ;  and  of  this  area  the  shoal,  or 
rather  that  part  of  it  which  was  included  between  the  15-foot  curves, 
takes  up  about  18  acres.  There  were  channels  on  either  side  of  the 
shoal,  between  it  and  the  harbor  lines,  having,  the  one  on  the  north  side 
a  width  of  300  feet  and  a  depth  of  20  feet,  and  the  one  on.  the  south 
side  a  width  varying  from  60  to  100  feet  and  a  depth  of  about  15  feet 
at  mean  low  water.  The  water  on  the  summit  of  the  shoal  was  1  foot 
deep. 

PLANS  OF  IMPROVEMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  fo  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal,  with  report  of  survey,  was  published 
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in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1885,  vol.  1,  pages 
598-6(K2. 

AMOXTNT  EXPENDED  AND  RESTJX.TS  TO  JUNE  30,  1887. 

The  amount  expended,  including  outstanding  liabilities  to  June  30, 

1887,  was  $767.47.  At  the  close  of  the  last  fiscal  year  the  work  of 
dredging  had  not  commenced. 

OPERATIONS  DURINO  THE  LAST  FISCAL  YEAR. 

The  work  of  dredging  under  the  approved  project  was  commenced 
July  11,  and  continued  until  November  5,  when  the  contract  was  com- 
pleted.  Two  hundred  and  six  thousand  four  hundred  and  thirty-one 
cubic  pards  of  material  Were  excavated. 

Mr.  W;  0.  Simmons  was  the  local  inspector  of  the  work. 

AM0T7NT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO   JUNE  30,  1888. 

The  amount  expended,  including  outstanding  liabilities,  to  June  30, 

1888,  was  $24,388.13.  The  result  was  the  excavation  to  a  depth  of  25 
feet  at  mean  low  water  of  an  area  of  about  9J  acres,  extending  along 
the  western  side  of  the  shoal,  making  an  important  addition  to  the  an- 
chorage facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  was  from  3  to  4  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL    YEAR  ENDING  JUNE 

30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  con- 
tinue the  removal  of  the  shoal  according  to  the  general  project. 

Qreen  Jacket  Shoal  is  in  the  oollection  district  of  Providence,  which  is  a  port  of 
entry.  The  amonnt  of  revenae  coliected  at  Providence  daring  the  last  fiscal  year  was 
$iii0yl97,7b.  The  nearest  light-honses  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dntch  Island  and  Fort  Adams,  R.  I. 

COMMERCIAL  STATISTICS. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Providence  River 
and  Karragansett  Bay,  Rhode  Island. 


Money  statement. 

Julyl,  1887,  amonnt  available $25,482.53 

Julyl,  18^8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 24,888.13 

July  1, 1888,  balance  available 1,094.40 

Amountappropriatedbyactof  August  11, 1888 28,000.00 

Amount  available  for  fiscal  year  ending  J  nne  30, 1889 29, 094. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 096. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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C   II. 

IMPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These 
waters  during  summer  and  winter  constitute  a  harbor  of  refuge  for  our 
European  and  coastwise  commerce  quite  equal  in  every. respect  to  that 
of  New  York  Harbor,  and  are  even  more  accessible.  The  objects  of  the 
improvement  are  to  widen  and  deepen  the  southern  (the  main)  entrance 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  in 
storms,  by  increasing  the  area  and  depth  of  the  anchorage  within  it 
The  mean  rise  and  fall  of  the  tide  is  about  3J  feet. 

OBIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wharves  of  ihe  city  could  not  be  reached  at  low  tide  by  vessels  draw- 
ing more  than  8  feet. 

PLANS  OF  IMPEOVEMBNT. 

The  original  project  and  its  modifications  under  which  we  are  now 
working  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and  15  feet 
deep  at  mean  low  water  around  and  to  the  eastward  of  this  dolphin ;  ex- 
cavating to  13  feet  at  mean  low  water  the  area  included  between  the  13- 
foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of  Perry 
Mill  Wharf  to  Lime  Bock  on  the  south,  the  harbor  line  on  the  east,  and  a 
line  drawn  parallel  to  and  60  feet  from  the  city  wharf  on  the  north ;  ex- 
cavating to  10  feet  at  mean  low  water  the  area  northwest  of  a  line  drawn 
from  Lime  Bock  through  the  spindle,  which  is  in  the  southeast  part  oi 
the  harbor ;  the  excavation  of  a  channel  10  feet  deep  at  mean  low  water 
nJong  and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  com- 
pany's wharf,  and  the  construction  of  jetties  on  the  western  shore  of 
Goat  Island  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  south- 
ern entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  lieport  of  the  Chief  of  Engineers  for  1885,  vol.  1, 
page  604. 

AJyiOUNT  EXPENDED   AND   RESULTS  TO  JUNE   30,  1887. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1887,  including  liabilities  outstanding  at  that  date,  was  $107,563.87, 
with  the  following  results : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  had  been  completed,  except  at  a  few  places  in  the  northern  part 
of  the  harbor,  where  the  material  was  found  too  hard  for  the  dredge  in 
use  at  the  time.    The  channel  along  and  outside  the  harbor  line  south 


Digitized  by  VjOOQIC 


APPENDIX   C — REPORT   OP  MAJOR   LIVERMORfi.  503 

to  a  point  opposite  the  gas  company's  wharf,  and  the  15-foot  channel 
750  feet  wide  aroand  and  to  the  eastward  of  the  dolphin  on  Goat  Island 
Spit,  had  been  completed,  with  the  exception  of  a  strip  along  the  west- 
ern edge  and  to  the  north  of  the  dolphin.  The  increase  of  width  to  be 
made  ^tween  the  15'foot  carves  at  the  sonthern  entrance,  by  dredging 
the  spit  sonth  of  Goat  Island,  had  been  completed.  The  berth  for  ves- 
sels at  the  Qnartermaster's  wharf  at  Fort  Adams  had  been  deepened  to 
10  feet  a^t  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
Goat  Island  had  been  stopped  from  washing  into  the  channel  at  the 
southern  entrapce  of  the  harbor  by  the  construction  of  a  jetty  on  the  west 
side  of  the  island. 

OPERATIONS  BURma  THE  LAST  FISCAL  YEAS. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  in  the 
13-foot  anchorage  area  under  the  contract  with  the  Hartford  Dredging 
Company,  described  in  the  last  Annnal  Eeport  of  the  Chief  of  Engineers, 
was  in  progress  and  was  completed  July  8. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DUEXNG  THE  LAST    FISCAL  TEAR  AND  RESX7LTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $560.36,  and  the  result  was  the  comple* 
tion  of  the  excavation  of  about  nine-tenths  of  the  13-foot  anchorage  area. 
Of  the  total  area  to  be  dredged  within  the  harbor  (about  90  acres) 
about  two-thirds  have  been  completed.  The  berths  for  vessels  at  the 
quartermaster's  wharf  at  Fort  Adams  was  deepened  to  10  feet  at  mean 
low  water,  and  the  effectual  stopping  for  the  present  of  the  supply  of 
littoral  santJ  and  gravel  from  the  outsideof  Goat  Island  into  the  southei^i 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  south- 
em  entrance  is  completed  for  vessels  of  16  feet  draught. 

WORK  EEQUIEED  TO  COMPLETE  THE  EXISTINO  PBOJEOT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  GK>at  Island  spit ;  the  re- 
mainder of  the  excavation  within  the  harbor  of  the  anchorage  area  of 
13  f^t  depth,  and  the  excavation  also  within  the  harbor  of  the  anchor- 
age area  of  10  feet  depth ;  also  the  building  of  additional  jetties  outside 
of  Goat  Island  whenever  they  may  be  required  to  arrest  the  drift  of 
littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED    FOE  THE    PISOAL  YEAR  ENDING  JUNE 

30, 1889. 

Should  any  appropriation  be  made  for  this  work  it  is  proposed  to 
complete  the  15-foot  channel  as  projected  and  extend  the  anchorage 
area  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collectioa  district  of  Newport  and  is  a  port  of  entry.  The  amount 
of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $4,774.26.  The  nearest 
light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  fortifica- 
tion is  Fort  Adams,  Newport,  K.  I. 
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Money  statement. 

July  1, 1887,  amount  availftble 1638.16 

Jnly  1, 1888,  amoont  expended  daring  fiscal  year,  exclnsiTe  of  liabilities 
outstanding  July  1, 1887 560.36 

July  1, 1888,  balance  available 77.80 

Amount  appropriated  by  act  of  August  11, 1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 12,077.80 

.00 
.00 
.  ^  requirements  of' sections  2'  of  river  and 

I    harbor  acts  of  1866  and  1867. 


COMMKBCIAL  STATISTICS. 

[Vaniiahed  by  ICr.  J.  H.  Cosssns,  ooUeotor  of  customs,  1887.) 

BSCKIPTS  OF  MERCHANDISE. 


▲rtiolM. 

Quantity. 

Artloles. 

Qnantily. 

Coal... 

tonn.- 

60.000 

6,000,000 

8,600,000 

13,000 

2,000 

Cement 

Briok 

barrels.. 

9,000 

Shingles 

6,000,000 

12,500.000 

1,000 

Tiftths.  ..■».■......              

liOmber . ......... 

feet.. 

Lime 

barrels.. 

Hay 

Grin 

tons.. 

boshels.. 

PQtetoes 

busheU.. 

350,000 

C  12. 

HABBOB  OP  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Ehode  Island.  It  is  14  miles  east 
of  Montank  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  about  10  miles  from  the  mainland.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation,  the  island  is  an  im- 
portant point  on  onr  shores  for  ocean  navigation.  It  has  a  signal  sta- 
tion connected  by  submarine  telegraph  with  the  mainland.  Vessels 
are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  posi- 
tion renders  it  of  national  importance.  The  object  of  the  improvement 
is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coast- 
wise commerce.    The  mean  rise  and  fail  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 

PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a 
harbor  of  refuge  on  the  eastern  side  of  tbe  island,  consisting  of  an  inner 
harbor  or  basin  for  small  vessels  and  an  exterior  harbor  for  large  ones. 
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The  basin  was  to  be  aboat  250  by  300  feet  in  area,  and  inclosed  with 
the  exception  of  an  opening  80  feet  in  width.  The  exterior  harbor  was 
to  be  formed  by  a  riprap  breakwater,  which  has  been  bailt.  About 
300  feet  from  the  sea  end  of  this  breakwater,  which  is  1,900  feet  long,  a 
gap  200  feet  long  was  left  for  the  convenience  of  vessels.  The  present 
project  contemplates  the  filling  of  this  gap  and  the  enlargement  of  the 
inner  harbor.  A  plat  of  Block  Island,  showing  the  position  of  the  har- 
bor of  refuge  and  a  plan  of  the  works,  may  be  found  in  the  Beport  of 
the  Chief  of  Engineers  for  1885,  vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  total  expenditure  up  to  June  30, 1887,  including  liabilities  out 
standing  at  that  date,  was  $325,024.17.  The  inner  harbor  and  the  main 
breakw  ater,  built  in  prolongation  of  the  eastern  side  of  the  inner  harbor 
and  extending  1,900  feet  from  the  shore,  were  constructed  in  the  years 
1870  to  1879,  inclusive.  The  utility  of  the  work  at  once  became  ap- 
parent. In  the  stormy  weather  the  inner  harbor  especially  was  filled, 
with  flshei^en  and  coasters,  and  it  soon  became  necessary  to  increase 
its  depth  from  7  feet,  to  which  it  had  been  dredged  in  the  first  instance, 
to  9  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from 
the  cliff  to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was 
constructed  on  the  inside  of  the  crib- work,  forming  the  eastern  side  of 
the  inner  harbor.  The  filling  in  the  gap  in  the  main  breakwater  was 
carried  to  the  height  of  about  1^  feet  above  mean  high  water,  and  at 
the  close  of  the  work  under  the  last  contract  about  one-half  of  the  total 
amount  of  stone  required  for  the  completion  of  this  work  had  been  de- 
livered and  placed  in  the  gap.  The  sea*,  which  formerly  came  into  the 
outer  harbor  through  the  gap  in  the  main  breakwater  in  easterly  storms, 
had  been  stopped  by  this  partial  filling.  A  contract  for  the  commence- 
ment of  the  enlargement  of  the  inner  harbor  and  filling  the  gap  in  the 
main  breakwater  was  made. 

OPERATIONS  DUEINO  THE  LAST  FISCAL  YEAR. 

The  work  of  the  commencement  of  the  enlargement  of  the  inner  harbor 
and  filling  the  gap  in  the  main  breakwater,  provided  for  in  the  appro- 
priation of  August  5, 1886,  was  commenced  July  11, 1887,  and  continued 
until  Ifovember  30,  when  it  was  suspended  for  the  winter;  it  was  re- 
sumed April  17, 1888,  and  continued  to  the  end  of  the  fiscal  year.  There 
were  4,258  tons  of  riprap  granite  placed  in  the  gap  of  the  main  break- 
water,  which  carried,  that  portion  of  the  work  as  far  as  the  funds  availa- 
ble would  allow.  The  timber  jetty  filled  with  stone,  to  form  the  shore 
end  of  the  west  wall  of  the  proposed  enlarged  harbor,  was  built  from 
high  water  to  low  water  of  spring  tides  a  distance  of  138  feet,  and  a 
substantial  enrockment  placed  at  its  outer  end  to  protect  it  from  the 
action  of  the  sea  until  the  west  wall  is  built. 

The  work  of  the  construction  of  the  north  wall  of  the  inner  harbor 
was  commenced  near  the  breakwater,  from  whence  it  will  be  carried  to 
the  westward  as  far  as  the  available  funds  will  permit.  At  the  close 
of  the  fiscal  year  the  work  was  stlQ  in  progress.  Mr.  Frank  I.  Angell 
was  the  local  inspector  of  the  work. 

In  response  to  a  resolution  of  the  Senate  of  the  United  States,  passed 
April  17, 1888,*  calling  for  an  estimate  of  the  cost  of  the  removal  of  a 
shoal  obstructing  navigation  at  the  entrance  to  the  harbor  of  Block 
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Island,  the  following  report  was  submitted  to  the  Chief  of  Engineers 
on  May  4: 

Engineer  Office,  U.  S.  Army, 

Newport,  B.  L,  May  4,  1888. 

Sib  :  Referring  to  the  letter  of  the  Chief  of  Engineers  of  April  18, 1888,  inclosing  a 
copy  of  a  resolation  of  the  Senate  asking  for  an  estimate  of  the  cost  of  removing  a 
sand-bar  which  has  recently  formed,  obstructing  navigation,  at  the  entrance  of  the 
harbor  at  Block  Island,  I  have  the  honor  to  report  that  a  gradual  shoaling  along  the 
western  side  of  the  breakwater  has  taken  pla^e  for  a  number  of  years ;  this  reaches 
its  mazimnm  width  at  the  point  where  the  north  wall  of  the  proposed  enlarged  harbor 
joins  the  main  breakwater,  and  since  the  survey  of  1884  the  9-foot  curve  has  advanced 
'to  the  westward  about  70  feet,  reducing  the  distance  between  the  9-foot  curves  in  the 
harbor  by  that  amount.    This  distance  at  that  time  was  445  feet. 

At  the  entrance  to  the  present  basin  the  6-foot  curve  has  advanced  slightly  to  the 
westward  since  1884,  and  this  shoaling  may  interfere  somewhat  with  bating  ont  of  , 
the  basin,  and  the  extension  of  the  shoal  to  the  westward  of  the  breakwater  renders 
the  landing  of  the  steamers  of  the  Fall  River  and  Providence  Steam-boat  Company  at 
their  wharf  ontside  of  the  basin  difficult  and  nncertain. 

It  is  estimated  that  the  removal  of  the  whole  shoal  to  a  depth  of  9  feet  to  a  line  20 
feet  from  the  breakwater  would  cost  $5,000. 

The  removal  of  that  portion  of  it  opposite  the  entrance  to  the  basin  and  extending 
to  the  end  of  the  Fall  Biver  and  Providence  Steam-boat  Company^s  wharf  would  cost 
11,000. 

The  inclosed  tracing  shows  the  relative  positions  of  the  9  and  6-foot  curves  of  1884 
and  1888. 

Very  respectfully,  your  obedient  servant, 

W.  B.  LlVERMORE, 

Major  of  Eng%neer9, 
The  Chief  of  Engineers,  U.  S.  A. 

The  formation  of  this  shoal  is  probably  due  in  a  great  measure  to 
the  lowering  of  the  top  of  the  main  breakwater,  caused  by  its  settle- 
ment. The  sea,  coming  up  the  eastern  side  of  the  island,  holds  in  sus- 
pension a  large  amount  of  sand,  and,  breaking  over  the  top  of  the  break- 
water, deposits  it  in  the  harbor.  Cross-sections  of  the  breakwater  will 
be  taken  with  a  view  to  estimating  the  cost  of  restoring  its  original 
section.  When  this  is  accomplished  and  tJie  harbor  inclosed  on  the 
western  side  by  a  riprap  wall  the  accumulation  of  sand  within  the  har- 
bor can  be  checked. 

AMOUNT  EXPENDED  DITBINO  THE   LAST  FISCAL  YEAB  AND  BESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1888,  was  $13,983.95.  The  result  was  the  filling 
of  the  gap  to  within  about  one-seventh  of  the  total  estimated  amount, 
the  construction  of  the  timber  jetty  filled  with  stone  forming  the  shore 
end  of  the  western  wall  of  the  proposed  enlarged  inner  harbor,  and  the 
commencement  of  the  construction  of  its  north  wall. 

•  THE  WHABF  AT  BLOCK  ISLAND. 

In  his^annual  report  for  the  year  1886  Colonel  Elliot  recommended 
that  the  Govemmeiit  wharf  on  the  land  side  of  the  inner  harbor  of 
refuge  at  Block  Islaftd  should  be  turned  over  to  the  town  of  New  Shore- 
ham,  the  corporate  name  of  Block  Island,  and  that  the  following  pro- 
visions be  attached  to  the  item  for  Block  Island  in  the  next  river  and 
harbor  bill : 

Provided^  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  tnmed  over 
to  the  town  of  New  Shoreham  for  the  public  use  of  said  town ;  bnt  no  tolls  or  charges 
shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  the  United  States, 
or  fteight  carried  in  snch  vessels. 
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And  I  would  respectfully  renew  the  recommendation. 
The  location  of  this  wharf  may  be  seen  in  the  plat  published  at  page 
613  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1885. 

WORK  REQUIRED  TO  COMPLETE  THE  BXISTINa  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  filling  of  the  gap  in  the  main  breakwater,  the  restoring  of  the 
breakwater  to  its  original  dimensions,  and  the  enlargement  of  the  inner 
harbor.   . 

OPERATIONS  CONTEMPLATED  FOR   THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

It  is  proposed  to  apply  the  amount  available  July  1, 1888,  to  the  ex- 
tension to  the  westward  of  the  north  wall  of  the  inner  harbor. 

Block  Island  is  in  the  Newport  coUection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenue  collected  at  Newport  in  the  lost  fiscal  year  was  $4,774.26. 
There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is  mainly  as  a  har- 
bor of  refuge.  There  are  four  lights  at  the  island,  the  north  and  south  lights  and 
the  breakwater  lights.    The  nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

Money  statement. 

July  1,  1887,  amount  available |19,975.83 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $10,049.21 

July  1, 18H8,  outstanding  liabilities 3,934.74 

July  1,  1888,  amount  covered  by  existing  contracts 5, 215. 09 

19,199.04 

*  ^— — — .^-^ 

July  1,  1886,  balance  available: 

Breakwater 197.31 

Inner  harbor 579.48 

776.79 

Aniountappropriatedby  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 776. 79 

{Amount  ^estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18C6  and  1867. 


COMMSRCIAL  STATISTICS. 
LFuTDished  by  Hon.  Nicholas  Ball,  Blook  Island.! 

Report  on  the  arrival  and  departure  of  steam  and  sail  vessels,  together  with  imi>ort8 
and  exports/ to  and  from  Block  Island  for  the  year  ending  December  31, 1887 : 

Coal  received  (about) tons..  5,300 

Iron  received  (about) do.:.  250 

Grain  received  (about) bushels..        15,000 

Lumber  received  (about) feet..  "4,200,000 

General  merchandise^  not  included  in  the  above,  imported  and  exported, 
tons 15,000 

ARRIVALS  AND  DEPARTURES  FOR  THE  TEAR. 

Steamers  from  50  to  1,000  tons,  drawing  from  3  to  10  feet  of  water 2, 100 

Sailing  vessels,  from  10  to  200  tons,  from  2  to  6  feet  draught  (about) 116, 000 
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C  13. 

IMPROVEMENT   OP  LITTLE   NARRAGANSETT   BAY,  RHODE  ISLAND  AND 

CONNECTICUT. 

Little  Narragansett  Bay  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound ;  Pawcatnck  Eiver,  upon  which 
is  situated  the  important  commercial  and  mannfactaring  town  of  West- 
erly, B.  I.,  empties  into  the  eastern  side  of  the  bay,  and  has  been  im- 
proved by  the  United  States.  The  object  of  the  improvement  of  Little 
l!^arragansett  Bay  was  to  deepen  the  approach  from  Long  Island  Sonnd 
to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.63  feet. 

ORIGINAL  CONDITION. 

The  navigable  draught  of  water  through  the  bay  before  improvement 
was  about  4}  feet  at  mean  low  water. 

PLAN  OF  IMPROVEMENT. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for  a 
channel  200  feet  wide  and  7^  feet  deep  at  mean  low  water  from  the  en- 
trance to  the  bay  to  the  mouth  of  the  Pawcatnck,  and  the  removal  of 
the  bowlders  which  then  obstructed  navigation,  and  any  others  which 
the  excavation  of  the  channel  might  develop.  Subsequently  it  was 
determined  to  clear  away  some  large  bowlders  which  interfered  with 
steam-boat  navigation  betweei)  this  channel  and  Watch  Hill  Lauding. 
The  estimated  cost  of  the  improvement  was  $51,000. 

A  plat  of  Narragansett  Bay,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1870,  page 
314. 

AMOUNT  EXPENDED  AND  RESULTS. 

The  project  was  completed  in  the  fiscal  year  1883-'84.  The  main  chan- 
nel as  projected  was  excavated  to  its  full  width  and  depth,  and  many 
bowlders  were  removed  from  the  Watch  Hill  Channel.  Vessels  draw- 
ing 10  feet  of  water  can  now  reach  the  mouth  of  the  Pawcatnck  River 
at  high  water,  but  the  full  benefit  of  the  improvement  can  not  be  util- 
ized until  further  deepening  of  that  river,  which  is  now  in  progress,  to 
enable  vessels  of  the  name  draught  to  reach  Westerly. 

The  remainder  of  the  last  appropriation  for  Little  Narragansett  Bay 
is  reserved  for  comparative  surveys  of  Sandy  Point,  at  the  entrance  of 
the  bay,  which  seems  to  be  afifected  by  the  construction  of  the  break- 
water in  Stonington  Harbor,  and  for  range-marks  on  Pawcatnck  Point 
to  guide  through  the  new  channel.  The  total  cost  of  the  completed  im- 
provement was  $35,856.06. 

Little  Narraganeett  Bay  is  in  the  collection  district  of  Providence  and  Stonington, 
tbe  dividing  line  passing  throngb  the  bay.  Providence  and  Stonington  are  the  near- 
est ports  of  entry.  Tbe  revenue  collected  in  the  last  fiscal  year  was:  Providence, 
$240,197.75 ;  Stonington,  |1,659.18.  The  nearest  light-houses  are  the  Stonington  and 
Watch  Hill  Lights.    The  nearest  fortification  is  Fort  Trunibnll,  New  London,  Conn. 

Money  siatement 

July  1, 1887,  amount  available 1143.04 

July  1,  1888,  balance  available 143.04 
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mPBovEMEirr  op  pawoatuck  eivee,  ehode  island  and  connecti. 

CUT. 

The  navigable  part  of  Pawcatdck  Biver  extends  from  the  manafact- 
uring  town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it  emp- 
ties. The  approach  to  the  river  is  though  Stonington  Outer  Harbor  and 
Little  l!^arragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen 
and  widen  the  river  channel  leading  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river 
and  2,30  feet  at  Westerly. 

OEIGINAL  condition. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1^  feet  at  mean  low  water. 

PLANS  OP  IMPBOVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-75  the  river  was 
improved  by  the  United  States  by  the  excavation  of  a  channel  5}  feet 
deep  at  mean  low  water  and  75  feet  wide  below  the  wharves  and  from 
35  to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
project  contemplates  the  widening  of  the  channel  to  100  feet  below  the 
wharves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredg- 
ing-machine,  or  about  40  feet,  between  the  lower  and  the  upper  wharves ; 
also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

A  plat  of  Pawcatuck  Biver,  showing  the  channel  lines  under  the 
present  project,  was  published  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1885^  part  1,  pages  623-625. 

AMOUNT  EXPENDED  AND   BESULTS  TO  JUNE  30,   1887. 

The  amount  expended  on  the  present  project  to  June  30, 1887,  includ- 
ing outstanding  liabilities,  was  $3,535.12,  and  the  result  was  the  com- 
pletion of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  Certain  Draw  Point. 

OPERATIONS   BUBING  THE  LAST  FIBOAL  YEAB. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging  under  the 
project  for  the  expenditure  of  the  appropriation  of  August  5,  1886, 
which  contemplated  the  beginning  of  the  channel  at  the  deep  water  op- 
posite the  village  of  Lottery  and  extending  it  as  far  towards  Westerly 
as  the  funds  would  allow,  was  in  progress  and  was  continued  until  No- 
vember 19,  when  it  was  suspended  for  the  winter ;  it  was  resumed  April 
24  and  continued  until  the  close  of  the  fiscal  year,  when  it  was  still  in 
progress. 

During  the  fiscal  year  48,938.8  cubic  yards  of  sand  and  mud  and  8.32 
cubic  yards  of  bowlders  over  2  tons  weight  were  excavated  from  the 
channel. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DXJBING   THE   LAST  PTSOAL  YEAB  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $6,928.50,  aud  the  result  was  th6  corn- 
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pletiou  of  the  channel  tx>  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of  Majorca 
Island,  with  the  exception  of  a  small  amount  of  ledge  rock  which  ex- 
tends into  the  cha)inel  near  Certain  Draw  Point  and  at  Pawcatack 
Bock. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  worE  required  to  complete  the  existing  project  is  the  dredging  of 
the  channel  to  a  depth  of  8  feet  at  mean  low  water,  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  that  town;  also  the 
removal  of  the  ledge  rock  near  Certain  Draw  Point  and  Pawcatuck 
Bock. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL    TEAR    ENDING  JUNE 

30,  1889. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  ther 
channel  according  to  the  new  project  as  far  toward  Westerly  as  the  funds 
will  admit,  and  also  to  afford  such  relief  as  the  commerce  of  the  river 
may  require  at  the  shoalest  places  in  advance  of  the  main  work,  and  to 
remove  the  points  of  ledge  rock  referred  to  altove. 

Pawoatack  River  is  in  the  colieotion  districts  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was  J  Providence, 
$240,197.75 ;  Stonington,  |l,659.1d.  The  nearest  light-honses  are  the  Stonington  and 
Watch  HiU  lights.    The  nearest  fortification  is  Fort  Trumhnll,  New  London,  Conn. 

Money  statement. 

Jnly  1,  1887,  amount  available $8,464.88 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $5,184. 13 

July  1,  1888,  outstanding  liabilities 1,744.37 

July  1, 1888,  amount  covered  by  existing  contracts 1, 137. 38 

8,065.88 

July  1,  1888,  balance  available 399.00 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 399. 00 

{Amount  ^estimated)  required  for  completion  of  existing  project 16, 637. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  16, 637. 00 
Submitted  in  compliance  with  requirements  of  section,  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

rFuniished  by  MeasrB.  Maxon  A.  Co.,  Westerly,  B.  L] 

RECEIPTS  AT  WESTERLY  BY  WATER. 

Coal tons..  18,540 

Molding  sand do...  547 

Lumber feet..  5,309,790 

Bricks 359,000 

Grain bushels..  94,000 

SHIPMENTS. 

stone tons.-  2,350 

Number  of  passengers  carried  by  steamers 54,400 
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C  J5. 

HARBOR  OP  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound,  and  the  main  object  of  the  im- 
provement is  to  fnrnish  a  harbor  of  refuge  for  vessels  entering  and 
leaving  this  entrance  to  the  sound.  The  mean  rise  and  fall*of  the  tide 
is  about  2|  feet. 

ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms  and 
obstructed  by  a  shoal,  having  a  low-water  depth  of  but  6  feet  at  the 
shoalest  part.  This  shoal  nearly  filled  the  inner  harbor  and  left  but  a 
narrow  channel  on  either  side  of  a  depth  insufficient  to  permit  vessels 
of  12  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OF  THE  WORK. 

A  short  breakwater  was  constructed  in  the  years  1828-'31  at  a  cost  of 
$^,766.65  for  the  protection  of  the  commerce  of  the  town  of  Stonington. 
The  enlarged  project  of  1871  for  the  improvement  of  Stonington  Harbor 
and  its  subsequent  modification,  under  which  work  is  now  carried  on, 
embraced  dredging  in  the  upper  harbor  and  the  construction  of  two 
breakwaters  in  the  outer  harbor.  One  of  these — ^the  western — ^was  to 
be  built  out  from  Wamphassuck  Point,  the  southwestern  limit  of  the 
harbor,  and  to  extend  about  2,000  feet,  and  the  other — ^the  eastern — was 
to  extend  from  the  vicinity  of  Bartlett's  Beef  to  the  Middle  Ground. 
The  western  breakwater  was  completed  in  1880  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  in  the  upper  harbor  was\  about 
$45,000.  The  position  of  the  western  end  of  the  eastern  breakwater 
has  not  been  determined,  but  it  will  probably  be  found  necessary,  in 
order  to  afford  all  the  protection  desired,  to  extend  the  breakwater  at 
least  until  it  intersects  a  range  from  Stonington  Light  to  the  middle  of 
Wicopessit  Island.  It  may  then  be  found  desirable  to  carry  it  still  fur- 
ther, possibly  to  the  range  from  Stonington  Light  to  the  eastern  end  of 
Fisher's  Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1884, 
page  632. 

AMOUNT  EXPENDED  AND  BBSULTS  TO  JUNE  30,  1887, 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1887,  including  liabilities  outstand- 
ing at  that  date,  was  $105,115.19,  and  its  length  at  that  date  was  2,150 
feet. 

OPERATIONS  DUEINO  THE  LAST  FISOAI.  YEAB. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  extending  the 
eastern  breakwater  to  the  westward,  under  the  project  for  the  expendi- 
ture of  the  appropriation  of  August  5, 1886,  was  in  progress,  and  con- 
tinued until  October  27, 1887,  when  the  limit  of  the  appropriation  was 
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reached.    During  the  fiscal  year  3^550  tons  of  riprap  stone  were  placed 
in  tiie  breakwater. 
Mr.  Oharles  0.  Livermore  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DXJRINa  THE  LAST  FISCAL  TEAR,  AND  REST7LTS, 

TO  JUNE  30,  1888. 

The  amopnt  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $4,433.71,  and  the  result  was  the  ex- 
tension of  the  eastern  breakwater  to  a  point  about  2,210  feet  from  its 
eastern  extremity,  or  about  .86  of  the  shorter  of  the  alternative  lengths 
projected. 

WORE  REQUIRED  TO  COMPLETE  THE  EXISTINa  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  suf- 
ficient protection  to  the  harbor  of  refage  has  been  afforded  when  the 
range  from  Stonington  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  360  feet. 
Should  it  be  decided  to  extend  it  to  the  middle  ground  it  will  require 
about  150  feet  more. 

By  reason  of  the  great  danger  to  the  large  passenger  steamers  of 
the  Stonington  Line  (New  York  and  Boston),  caused  by  the  western 
end  of  the  breakwater,  especially  in  foggy  and  thick  weather,  and 
which  will  continue  to  exist  until  it  is  completed  and  a  light-house  and 
fog-signal  are  erected  upon  it,  it  is  very  desirable  that  the  whole  amount 
necessary  to  finish  the  breakwater  should  be  included  in  one  appropria- 
tion. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  anch- 
orage for  vessels  drawing  18  feet  of  water,  and  a  harbor  of  refuge  for 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  the 
the  eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR   ENDING   JUNE 

30,  1889. 

Should  an  appropriation  be  made  for  this  work,  it  is  proposed  to  extend 
the  eastern  breakwater  further  to  the  westward. 

stonington  Harbor  is  in  tbe  Stonington  coUection  districti  and  is  a  port  of  entry. 
The  amoant  of  revenue  collected  at  Stonington  in  the  last  fiscal  year  was  9I|659.18. 
The  principal  valae  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stonington  Light  and  Latimer's  Beef  Light.  The  nearest  fortification  is  Fort  Trum- 
bull, Is&w  London  Harbor,  Connecticut. 

Money  statement 

July  1,  1887,  amount  aTailable |4, 884.51 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 4,433.71 

July  1, 1888,  balance  available 450.80 

Amount  appropriated  by  act  of  August  11,  1888 8,000. 00 

Amount  available  for  fiscal  year  ending  June  30, 18^ 8,450.80 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
AmoQUtthatcan beprofitablyexpendedin fiscal yearending June 30, 1890    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS.^ 

iFumiBhed  by  Hr.  H.  Q.  Palmer,  depnty  collector.] 

Knmber  of  yeesels  entered  from  foreign  ports 10 

Number  of  vessels  cleared  for  foreign  ports 10 

Value  of  merchandise  imported $8,347.66 

Am6ant  of  duties  collected |1,659. 18 

Estimated  valae  of  cargoes  coastwise 137,400,000.00 

Estimated  valne  of  cargoes  shipped  coastwise |35,  OoO,  000. 00 

Value  of  product  of  fisheries :..        |135,000.00 

Numberofyesselsseekingharbor  for  refuge 2,400 

Number  of  vessels  registered  in  district 104 

Tonnage 8,744.39 


Ci6. 

PRELIMINARY  EXAMINATION  OF  NEW  BEDFORDl  HARBOR,   MASSACHU- 
SETTS. 

•  Enoineer  Office,  TJ.  S.  Army, 

Netcporty  E,  I.,  November  26, 1886. 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment  letter  of  the  28th  October  last,  I  have  the  honor  to  submit  the 
following  report  of  the  preliminary  examination  of  New  Bedford  Har- 
bor, Massachusetts,  provided  for  in  the  river  and  harbor  act  of  Con- 
gress of  August  5, 1886,  and  made  by  me  on  the  13th  instant. 

In  the  years  1875-^76  there  was  appropriated  for  the  improvement  of 
New  Bedford  Harbor  the  sum  of  $20,000,  which  was  expended  in  ex- 
cavating a  channel  15  feet  deep  from  the  vicinity  of  the  wharves  to  the 
deep  water  just  above  Palmer's  Island. 

Since  that  time  the  draught  of  the  steamers  plying  between  New  Bed- 
ford and  New  York  has  increased,  and  I  am  informed  that  they  not  only 
now  touch  the  bottom  in  this  channel,  but  that  in  the  channel  below 
Palmer's  Island,  which  was  not  included  in  the  former  improvement, 
there  is  not  su£Qcient  water  at  low  tide  for  the  commerce  of  the  port. 

New  Bedford  is  an  important  port  of  entry.  It  is  largely  interested 
in  manufactures  and  has  an  extensive  commerce  in  addition  to  its 
whale  fisheries. 

In  a  petition  from  citizens  of  Now  Bedford,  which  was  published  in 
the  Beport  of  the  Chief  of  Engineers  for  1875, 1  find  the  statement  that 
in  the  six  months  from  April  to  October  of  1874, 1,777  steamers,  56  ships, 
13  brigs,  2,545  schooners,  1,025  sloops,  in  all,  5,416  vessels,  passed  Pal- 
mer's Island  light-house  in  New  Bedford  Harbor,  and  that  there  were 
engaged  in  the  whaling  business  88  vessels  requiring  a  depth  of  about 
16  feet  of  water.  I  have  no  later  information  respecting  the  commerce 
of  New  Bedford,  but  it  has  doubtless  largely  increased,  especially  in 
respect  of  steamers. 

I  am  inclined  to  the  belief  that  the  deepening  of  the  channel  desired 
can  be  done  at  comparatively  small  cost,  and  in  view  of  the  interests 
involved  I  am  of  the  opinion  that  the  harbor  is  worthy  of  further  im- 
provement. 

I  estimate  the  expense  of  the  necessary  surveys  at  $600,  if  authority 
to  make  them  can  be  issqed  in  time  for  completing  them  before  Christ- 
jjNG  88 33 
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mas,  but  if  later  the  expense  will  be  muck  increased  by  reasou  of  de- 
lays by  bad  weather  and  ice. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  CoL  of  Engii\eer6. 

Brig.  Gen.  J.  0.  DuanB; 

Chief  of  Engineers^  jf.  S.  A. 


eURVKY  OP  new  BEDFORD  HARBOR,  MASSACHUSETTS.      ' 

Engineer  Office,  U.  S.  Army, 

Newport,  B.  7.,  October  17,  1887. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  New  Bedford  Harbor,  together  with  an  estimate  of  the  cost  of  its 
improvement. 

This  harbor  is  an  estuary  of  Buzzard's  Bay,  forming  the  port  of  the 
cities  of  New  Bedford  and  Fairhavep,  Mass. 

The  survey  was  made  on  the  5th,  6th,  and  7th  of  October. 

Soundings  were  carefully  taken  from  the  deep  wat^r  off  Clark's 
Point  to  the  wharves  of  New  Bedford  near  the  bridge.  These  sound- 
ings were  reduced  to  mean  low- water  level,  determined  by  observations 
for  one  month  of  tide-gauge  at  New  Bedford.  Borings  were  also  taken 
throughout  the  entire  length  of  the  proposed  channel  to  a  depth  of  20 
feet  at  mean  low  water. 

It  will  be  seen  from  the  accompanyiog  sketch*  that  vessels  drawing 
over  15  feet  of  water  can  not  enter  the  harbor  at  mean  low  water. 

It  is  proposed  to  excavate  a  channel  200  feet  wide  and  18  feet  deep. 
The  general  position  of  this  channel  and  of  the  areas  to  be  excavated 
are  shown  on  the  sketch.  The  borings  show  that  the  material  to  be 
dredged  consists  of  mud,  sand,  and  gravel. 

As  it  appears  from  the  following  estimate  that  the  total  cost  of  this 
channel  will  amount  to  less  than  $35,000,  I  have  the  honor  to  recom- 
mend that  this  amount,  all  of  which  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30,  1889,  be  appropriated. 

The  lower  part  of  the  channel  has  been  laid  out  in  one  straight  reach, 
the  axis  of  which  passes  through  Palmer's  Island  light-house,  so  that 
vessels  entering  the  harbor  can  run  directly  for  it.  The  two  upper 
reaches  are  so  laid  out  as  to  involve  the  least  amount  of  excavation. 

In  the  years  1875-^76  there  was  appropriated  for  the  improvement  of 
New  Bedford  Harbor  the  sum  of  $20,000,  which  was  expended  in  exca- 
vating a  channel  15  feet  deep  from  the  vicinity  of  the  wharves  to  the 
deep  water  just  above  Palmer's  Island.  Since  that  time  the  draught  of 
the  steamers  plying  between  New  Bedford  and  New  York  has  increased, 
and  vessels  of  15  feet  draught  not  only  now  touch  the  bottom  in  this 
channel,  but  in  the  channel  below  Palmer's  Island,  which  was  not  in- 
cluded in  the  former  improvement;  there  is  not  sufdcient  water  at  low 
tide  for  the  commerce  of  the  port. 

Many  vessels  and  barges  of  much  greater  draught  than  15  feet  are 
unable  to  carry  their  full  cargoes. 

New  Bedford  is  adapted  by  its  situation  to  become  a  commercial 
city  of  great  importance.    It  was  once  the  great  center  of  the  whaling 

•  Omitted.    Frinted  in  Hoase  Ex.  Poc.  No.  86,  Fiftieth  Congress,  first  session. 
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industry  in  America,  and  is  still  qioe  of  the  ls^g:est  and  most  floorisbing 
cities  in  New  England,  both  in  respect  to  its  commerce  and  manufact- 
ures. 

New  Bedford  is  a  port  of  entry.    The  amoant  of  revenue  collected  at  New  Bedford 
for  the  fiscal  year  ending  June  30,  1887,  was  (29,023.98. 

ESTIMATE  OV  THE  COST  OF  THE  IMPROVEMENT. 

One  hundred  and  seventeen  thousand  cubit)  yards,  measured  in  place,  of  mate- 
rial to  be  dredf^ed  and  dumped  south  of  Egg  Island,  at  27  cents $31,590 

Add  10  per  cent,  for  contingencies 3,159 

Total 34,749 

Very  respectfully,  your  obedient  servant, 

W.  E.  LlVEBMOBE, 

Major  of  Engineers, 
The  Ghiep  of  ENaiNEEBS,  IT.  S.  A. 


COMMEBCIAL  STATISTICS^  NEW  BEDFORD,  MASSACHUSETTS. 

The  harbor-master  of  New*  Bedford  reports  the  arrival  of  eight  sailing-vessels  of 
over  100  tons  burden  per  day  throughout  the  year,  2,920,  about  200  of  which  draw 
over  15  feet  of  water. 

Mr.  Charles  W.  Agard,  agent  of  the  Philadelphia  and  Beading  Coal  and  Iron  Com- 
pany, reports  vessels  carrying  coal,  180. 

Old  Cmony  Bailroad  and  Stean^boat  Company's  steamers  make  tri-weekly  trips  to. 
New  York. 

New  Bedford,  Martha's  Vineyard  and  Nantucket  Steamboat  Company  make  600 
trips  annually  with  5  steamers  between  the  points  named. 

The  following  freight  is  reported  as  being  received  annually  by  vessels  by  the  firms 
named. 

Charles  W.  Agard,  agent  Philadelphia  and  Reading  Coal  and  Iron  Company,  re- 
ports total  coal  received,  273,200  tons. 

Charles  S.  Paisler  and  William  A.  Tillinghast  report  lumber  received  in  47  vessels 
of  160  tons,  8,000,000  feet. 

William  B.  Fisher,  agent  for  Old  Colony  Railroad  and  Steamboat  Companies,  report 
from  New  York  line  of  steamers,  cotton,  over  35,000  bales :  miscellaneous  freight,  / 
60,000  tons. 

William  F.  Nye  reports  oil  by  schooners,  3,000  barrels;  cases  of  bottled  oilby 
steamers,  14,000. 

Mr.  Charles  S.  Kelley,  vice-president  of  board  of  trade,  states  that  New  Bedford  has 
inhabitants  about  40,000 ;  banking  capital,  $4,500,000  -,  manufacturing  capital  (em- 
ployed in  120  manufactories),  $11,500,000 ;  whalers  of  a  tonnage  of  2d,!s3l  tons,  75. 

It  is  the  third  city  in  the  United  States  in  point  of  cotton  manufactures. 


C  17. 
PRELIMINARY  EXAMINATION  OF  TAUNTON  RIVER,  MASSACBLUSETTS. 

Engineer  Office,  U.  S.  Army, 
Newport,  B.  J.,  November  26, 1S86. 
Oeiosral:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  the  28th  October  last,  I  have  the  honor  to  submit  the 
following  report  of  the  preliminary  examination  of  Taunton  Eiver, 
Massachusetts,  provided  for  in  the  river  and  harbor  act  of  Congress  of 
August  5, 1886,  and  made  by  me  on  the  19th  instant. 
Taunton  Biver  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
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Hope  Bay,  a  name  given  to  that  part  of  IS'arrajaransett  Bay  wbich  lies 
mmnly  in  Massachasetts.  It  is  44  mfles  in  length,  measared  along  its 
coarse. 

It  has  been  improved  by  the  United  States  under  appropriations  made 
in  the  years  1862-1884,  amounting  to  $160,000. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  re- 
quires large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other 
heavy  articles  for  its  manufactures,  depending  largely  on  water  trans- 
portation, so  that  vessels  of  11  feet  draught  can  reach  the  city  at  high 
water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

The  project  under  which  the  work  is  being  carried  on  provides  for  a 
channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  ship- 
yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet  jjeep 
from  the  ship-yard  down  to,  and  through  the  l^eedles  and  Brigg's 
Shoal ;  thence  to  Berkley  Bridg:e,  a  channel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  esti- 
mated from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the  bot- 
tom and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re-, 
moved. 

A  plat  of  the  river,  showing  the  improved  channel,  was  published  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  page  606. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  shipyard,  on  account  of 
interfering  with  private  property,  and  that,  on  account  of  the  hardness 
and  depth  of  the  material  at  the  sides,  the  80-foot  channel  was  not  in 
all  cases  dredged  to  its  fall  width,  the  channel  down  to  Berkley  Bridge 
has  been  completed. 

The  major  part  of  the  dredging  below  the  bridge  has  been  done,  but 
this  part  of  the  channel  still  lacks  in  width  at  some  places. 

The  last  appropriation  for  this  work,  $26,500,  made  by  the  act  of  July 
5,  1884,  is  not  yet  expended.  The  entire  work  from  Berkley  Bridge 
down,  contemplated  to  be  done,  is  now  under  contract,  and  the  major 
part  of  it,  including  the  excavation  of  a  channel  through  the  ledge  at 
Peter's  Point,  to  a  depth  of  12  feet  at  mean  high  water  with  a  width  of 
100  feet,  has  been  completed. 

There  remains  to  be  done  under  this  contract  the  completion  of  the 
deepening  and  widening  of  the  channel  below  Berkley  Bridge,  by 
dredgiujg.  The  work  is  to  be  paid  for  by  the  cubic  yard,  measured  in 
scows,  and  just  how  much  of  the  funds  available  will  remain  after  the 
completion  of  the  current  contract  can  not  now  be  stated  with  accuracy, 
but  unless  the  filling  in  of  the  channel  since  our  last  survey,  especially 
by  the  freshet  of  February,  1886,  which  broke  the  embankment  of  the 
Old  Colony  Eailroad  opposite  Wikamount,  and  shoaled  the  water  there, 
is  greater  than  I  anticipate,  there  will  remain  between  $3,000  and  $4,000 
for  additional  work  above  the  bridge. 

The  following  is  the  work  which  the  safe  navigation  of  the  river  re- 
quires to  be  done  above  the  bridge,  and  between  it  and  Taunton : 

(1)  The  removal  of  Pioneer  Rock,  a  large  bowlder  estimated  to  contain 
from  60  to  70  tons. 
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(2)  The  further  deepening  and  widening  of  the  channel  at  several 
points  from  just  below  Pioneer  Bock  to  a  point  just  below  Three  Mile 
Biver,  especially  at  Brigg's  Shoal. 

(3)  The  cutting  off  of  a  sharp  bend  and  enlargements  of  the  channel 
at  the  mouth  of  Three  Mile  Biver. 

(4)  The  enlargement  of  the  channel  at  Bart's  Turn  and  at  the  Fish 
Place- 

(5)  The  removal  of  a  deposit  of  sand  in  the  channel  at  Weir,  the  head 
of  navigation,  caused  by  the  freshet  before  referred  to. 

(6)  The  removal  of  a  few  other  bowlders  in  and  near  the  channel  be- 
tween Berkley  Bridge  and  Weir. 

My  judgment  is  that  the  river  is  worthy  of  the  further  improvement 
above  referred  to,  and  that  the  remainder  of  the  current  appropriation 
that  will  be  available  at  the  completion  of  the  present  contract  will 
ftofflce  to  pay  for  it,  but  this  can  not  be  determined  until  a  survey  is 
made,  which  I  estimate  will  cost  $300. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col.  of  Engineers. 

.  Brig.  Genu  J.  0.  Duane, 

Ohitf  of  Ungineersy  U.  8.  A. 


8XJRVEY  OP  TAUNTON  RIVER,  MASSAOHUSETTS. 

Engineer  Office,  TJ.  S.  Army, 
Newport^  E.  I.,  November  21, 1887. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
and  fbrther  improvement  of  Taunton  Biver,  Massachusetts,  together 
with  map  of  survey  just  completed  and  estimate  of  the  cost  of  improve- 
ment 

This  river  rises  in  l^orfolk  Oounty,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeast  part  of  I^arragansett  Bay. 
It  is  44  miles  in  length,  measured  along  its  course. 

The  survey  was  made  between  the  15th  and  30th  of  October.  Sound  - 
ings  were  carefully  taken  over  the  areas  mentioned  in  Colonel  Elliot's 
report  of  the  preliminary  examination  of  the  river. 

These  soundings  are  referred  to  mean  high  water,  the  plane  of  refer- 
ence used  on  the  Taunton  Biver. 

Borings  were  also  taken  over  the  areas  surveyed. 

The  map*  of  the  survey  herewith  submitted  shows  the  areas  over 
which  the  soundings  and  borings  were  taken,  with  the  channel,  as  con- 
templated in  the  approved  project,  in  a  broken  and  dotted  line,  and  the 
11-foot  contour  in  a  broken  line.  On  figure  4,  at  the  head  of  naviga- 
tion, the  10-foot  contour  is  also  shown  in  a  dotted  line. 

The  areas  in  which  it  is  proposed  to  dredge  are  shaded,  and  are  em- 
braced between  the  11-foot  contour  and  the  channel  lines. 

There  is  also  on  the  same  sheet,  on  a  smaller  scale,  a  map  of  the  river 
firom  Weir  to  Somerset,  on  which  the  location  of  those  portions  of  the 
river  surveyed  are  indicated. 

The  river  has  been  improved  by  the  United  States  under  appropri- 
ations made  in  the  years  1852-1884  amounting  to  $160,000. 

*  Omitted.    Printed  in  House  Ex.  Doo.  No.  86,  Fiftieth  Congress,  first  session. 
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The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quanties  of  coal,  iron,  clay,  molding-sand,  and  other  heavy  arti- 
cles for  its  manufactures,  depending  largely  on  water  transportation,  so 
that  vessels  of  11  feet  draught  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
Iwwlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  in  places  was 
not  more  than  5  feet  at  high  water.  A  vessel  of  30  tons  was  as  large  as 
could  go  up  to  Taunton. 

The  project  under  which  the  work  is  being  carried  on  provides  for  a 
channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  shipyard ; 
a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet  deep  from 
the  ship-yard  down  to  and  through  the  Needles  and  Brigg's  Shoal; 
thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12  feet 
deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the  chan- 
nel was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  estimated 
from  high  water. 

The  ledge  which  crosses  the  bottom  of  the  river  at  Peter's  Point,  and 
the  numerous  bowlders  which  lay  on  the  bottom  and  sides  of  the  chan- 
nel from  Taunton  to  Dighton,  were  to  be  removed. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884,  page  C06. 

Colonel  Elliot  states  in  his  report  of  the  preliminary  examination  of 
this  river  November  26,  1886,  as  follows : 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be  dredged  be- 
tween the  bridge  at  Weir  and  the  ship-yard,  on  account  of  interfering  with  xmvate 
])roperty,  and  that,  on  account  of  the  hardness  and  depth  of  the  material  at  the 
sides,  the  80-foot  channel  was  not  in  all  cases  dredged  to  its  full  width,  the  chan- 
nel down  to  Berkley  Bridge  has  been  completed. 

During  the  past  season  a  small  amount  of  ledge  rock  above  the  plane 
of^the  bottom  of  the  channel  was  uncovered  by  the  dredging  below 
Peter's  Point.  After  the  removal  of  this  the  channel  below  Berkley 
Bridge  will  be  completed. 

The  object  of  the  further  improvement  of  the  river  is  the  widening 
of  the  80-foot  channel  to  its  full  dimensions  where  it  is  too  narrow,  the 
removal  of  the  bowlders  obstructing  the  channel  between  Berkley 
Bridge  and  Taunton,  and  the  removal  of  the  small  amount  of  ledge  rock 
in  the  channel  below  Peter's  Point. 

The  areas  in  which  it  is  proposed  to  dredge  are  shaded  on  the  accom- 
panying map,  and  are  in  the  following  localities : 

(1)  At  the  points  indicated  from  just  below  Pioneer  Eock  to  about 
300  feet  above  the  mouth  of  Three-Mile  River. 

(2)  At  Burt's  Turn. 

(3)  At  Pond  Bock's  Shoal. 

(4)  In  the  upper  part  of  the  channel  at  Weir  Village. 

(5)  It  is  also  proposed  to  remove  the  small  amount  of  ledge  rock  un- 
covered in  dredging  between  Peter's  Point  and  Dighton,  and  to  remove 
the  bowlders  in  and  near  the  channel  between  Berkley  Bridge  and 
Weir. 

The  estimated  cost  of  completing  the  approved  project  is  f  14,051. 

The  channel  as  projected  is  shown  on  the  map  by  a  broken  and  dotted 
line.  There  is  also  shown,  in  the  localities  referred  to  above,  a  full  line, 
indicating  a  channel  60  feet  wide  in  the  narrowest  places  and  90  feet 
wide  at  the  bends,  which  it  is  estimated  could  be  completed  for  94,600. 
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ESTIMATE  FOR  FURTHER  IMPROVEMENT  OF  TAUNTON  RIVER,   MASSACHUSETTS. 

Dredging  12,534  cnbic  yards  of  material,  including  the  removal  of  bowlders, 
at$l  per  cubic  yard $12,534 

Removing  ledge  below  Peter's  Point,  six  days  of  vessel  and  crew,  at  |40  per 
day 240 

12,774 
Add  10  per  cent,  for  contingeneies,  etc 1,277 

Total 14,051 

COMMERCIAL  STATISTICS. 

Beoeipts  at  Taunton,  Masn,,  via  Taunton  SivoTj  for  year  ending  Ufarck  1, 1887. 


ArtlolM. 

Quantity. 

Articles. 

Qnantity. 

iFlonr. ......... ... 

barrela.. 

S&500 

1,800.000 

8.700.000 

2*Z8,000 

20.000 

Iron 

....tone.. 

31,000 
22,000 
27,000 

Grain  

basbels.. 

Holding-MAd 

Clay 

Other  merohandiae 

do.. 

do.. 

do.. 

'^/nipb*r.T,.,....T, 

feot.. 

Coal 

Cotton 

t4)na/. 

hftlM 

23,000 

Very  respect^Uy,  your  obedient  servant} 

W.  B.  LlTEBMOBE, 

Major  of  Engineers. 
The  Ohiep  of  ENaiNEEBS,  IT.  S.  A. 
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iMt^KOVEMEKT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OP  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK. 


BBPOBT  OF  LIEVTE2fANT'C0L0NEL  D.  C,  HOUSTON,  CORPS  OF  ENGI- 
NEEBS,  BVT.  COL,,  U,  8.  A,,  OFFICER  IN  CHABOE,  FOB  THE  FISCAL 
TEAS  ENDING  JUNE  30,  J8d8,  WITH  OTHEB  DOCUMEl^TS  BELATINO 
TO  THE  W0BK8. 

IMPROVEMENTS. 


1.  Thames  River,  Conneoticnt. 

2.  New  London  Harbor,  Connecticut. 

3.  ConnecticntRiver.MaasachaBetteand 

Conneoticnt. 

4.  Clinton  Harbor,  Conneoticnt. 

6.  New  Haven  Harbor,  Conneoticnt. 

6.  Breakwater  at  New  Haven,  Conneoti- 

cnt. 

7.  Milford  Harbor,  Conneoticnt. 

8.  Honsatonio  River,  Conneoticnt. 

9.  Bridgeport  Harbor,  Connecticut. 

10.  Black  Rock  Harbor,  Connecticut. 

11.  Sonthport  Harbor,  Conneoticnt. 

12.  Norwalk  Harbor,  Conneoticnt. 


13.  Stamford  Harbor,  Connecticut. 

14.  Port  Chester  Harbor,  New  York. 

15.  Mamaroneok  Harbor,  New  York. 

16.  Echo   Harbor,  New    Roehelle,  New 

York. 

17.  New  Roohelle  Harbor,  New  York. 

18.  East  Chester  Creek,  New  York. 

19.  Greenport  Harbor,  New  York. 

20.  Port  Jefferson  Harbor,  New  York. 

21.  Flashing  Bay,  New  York. 

22.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


Engineer  Office,  TJ.  S.  Army, 

New  TorTcj  July  9, 1888. 
Sir  :  I  have  the  honor  to  traDsmit  herewith  my  annoal  reports  npon 
river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending  Jnne 
30, 1883.       . 

For  illnstrations  of  these  works  I  would  respectfully  refer  to  Annual 
Beports  for  1886, 1886,  and  1887. 

Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut.  Col  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


Di. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetucket 
rivers  at  Korwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles,  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  channel 
is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  miles. 
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For  3  miles  below  Norwich  the  available  depth  in  1829  was  but  6  feet 
at  mean  low  water,  where  now  there  is  over  10  feet.  The  work  of  im- 
provement has  been  confined  to  a  stretch  of  3^  miles  below  Norwich, 
Histories  of  the  improvements  may  be  fonndin  the  Annual  Beports  of 
the  Ohief  of  Engineers,  1873,  page  981,  and  1879,  Part  I,  page  ^31. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich;  the 
first  ones  were  by  excavation  only,  but  subsequently  stone  piers  were 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2,  1829^  $150  were  appropriated  <<for  making  a 
survey  of  the  river  Thames  with  a  view  to  improve  the  navigation  of 
the  same  and  the  cost  of  such  improvements." 

The  survey  was  made  in  1829  by  Oapt.  Hartraan  Bache,  Corps  of 
Engineers ;  at  that  time  there  were  four  old  piers  standing.  In  his 
report  on  the  survey,  dated  February  20, 1830,  and  printed  in  House  of 
Representatives  War  Department  Document,  No.  125,  Twenty- first 
Congress,  first  session.  Captain  Bache  submitted  a  project  for  making 
a  channel  60  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  to  the  other  three  wings  extending  up  and  down  stream 
converting  them  into  f- walls  and  by  building  ten  new  piers  extending 
down-stream  in  curves.  The  piers  were  to  be  of  riprap  3  feet  wide  on 
top,  with  side  slopes  of  45  degrees ;  they  were  to  be  built  to  heights  of 
from  1^  to  3^  feet  above  highest  tide,  those  farthest  up  stream  being 
the  highest.  The  piers  were  estimated  to  require  43,436  cubic  yards  of 
riprap,  and  the  excavation  for  a  12-foot  channel  was  placed  at  27,895 
cubic  yards,  for  a  14-foot  channel  at  69,251  cubic  yards.  The  cost  of 
whole  work  was  estimated  at  $72,650.  The  project  was  adopted,  and 
under  appropriations  of  1836, 1837,  and  1838— $40,000  in  all— the  piers 
were  built  nearly  as  designed,  with  exception  of  two  of  the  new  piers 
and  one  wing-wall,  which  were  not  constructed ;  considerable  dredging 
was  done,  but  no  complete  record  of  amount  appears  to  have  been  kept. 
At  this  time  $500  wei*e  annually  expended  in  river  improvements  by 
the  Merchants'  Bank  of  Norwich,  Conn.,  being  a  bonus  required  by 
their  charter.  Work  was  stopped  in  1839  by  exhaustion  of  appropria- 
tions. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers  and  returned  by  him  to  the  Secretary  of  War,  with  a  re- 
port describing  the  work  done  upon  the  river,  recommending  no  further 
work  on  the  piers  until  their  efficiency  could  be  investigated  satisfac- 
torily, and  stating : 

In  conolQHion  it  is  ooDsidered  that  shoald  the  sain  of  $8,000  be  appropriated  for  the 
improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  will  be  ao- 
complished  that  can  be  justifiably  undertaken  until  a  commission  decides  upon  other 
efficacious  methods  or  systems  of  improvement. 

June  23, 1866,  an  appropriation  of  (10,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made  and  a  project  for  dredging 
to  obtain  a  depth  of  11  feet  at  low  water  (14  feet  at  high  water)  waa 
adopted.  Under  this  and  succeeding  appropriations,  up  to  1878,  this 
channel  was  dredged  and  as  far  as  possible  maintained  with  a  width  of 
100  feet.  March  3, 1879,  (12,000  was  appropriated  "for  the  improve- 
ment  of  the  Thames  Biver  to  secure  a  14foot  channel,"  and  in  accoraance 
therewith  the  project  was  modified  to  provide  for  a  channel  of  that 
depth.    In  1882,  upon  recommendation  of  Major  Barlow,  approved  by 
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the  Board  of  Engineers,  the  project  was  further  modified  by  providing 
for  the  construction  of  five  dikes  or  training-walls  along  the  outer  sides 
of  the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides 
should  they  be  found  necessary,  the  width  of  water-way  between  them 
increasing  firom  300  feet  (about  the  full  width  of  the  river)  at  Thames- 
ville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training-walls  was  to  utilize  the  effect  of  the  tides 
in  keeping  the  channel  open;  they  were  to  be  built  up  to  high- water 
level,  and  to  have  an  eggregate  length  of  13,800  feet.  In  the  same  year 
the  projected  channel  was  increased  to  200  feet.  The  improvement  was 
designed  to  extend  over  the  first  3J  miles  below  Norwich,  and  the  esti- 
mated cost  was: 

For  the  five  dikes  or  training-walls $82,800 

For  dredging  200  feet  wide  and  14  feet  deep 125.280 

Total 208,080 

Under  this  project,  up  to  July  1, 1887,  the  three  dikes  farthest  down- 
stream bad  been  built,  and  a  fourth  one  about  one-third  completed ; 
132,969  cubic  yards  of  dredging  had  been  done. 

OPERATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE   30,  1888. 

The  contract  with  John  A.  Bouker,  of  Kew  York  City,  for  delivering 
riprap  and  building  extension  of  the  Kolling-Mill  Dike,  which  was"  in 
progress  at  the  close  of  the  last  fiscal  year,  was  completed  December 
21, 1887.  Since  July  1, 1887,  6,642  tons  of  stone  were  delivered,  build- 
ing 1,513  linear  feet  of  the  dike,  besides  slight  repairs  on  the  three  lower 
dikes.  Under  this  contract,  the  total  amount  of  stone  delivered  was 
11,021  tons,  and  1,883  linear  feet  of  dike  were  built. 

June  29, 1887,  a  contract  was  entered  into  with  the  Hartford  Dredg 
ing  Company,  of  Hartford,  Conn.,  to  dredge  in  the  river  at  the  rate  of 
12  cents  per  cubic  yard.  Work  under  this  contract  was  begun  July  18, 
1887,  and  was  completed  October  6, 1887,  channels  12  feet  deep  and  100 
feet  wide  being  made  through  the  shoals  just  above  and  below  the 
Thamesville  EoUing- Mills;  37,953  cubic  yards  of  sand  and  gravel  were 
removed. 

A  letter  from  Hon.  Charles  Russell,  M.  C,  to  the  Secretary  of  War, 
asking  the  ^'  approximate  cost  of  completing  the  16  feet  deep  channel  to 
AUyn's  Point  and  the  14  feet  deep  channel  to  Norwich,'^  was  referred  to 
tiie  officer  in  charge  for  report,  and  the  estimates  asked  for  were  sub- 
mitted in  May,  1888. 

Proposals  for  dredging  were  received  May  29,  1888,  and  a  contract 
dated  June  12, 1888,  was  entered  into  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  at  the  rate  of  19  cents  per  cubic  yard.  Work 
under  this  contract  will  be  begun  early  in  July,  1888. 

PRESENT  CONDITION  OF  THE  IMPBOVEMENT. 

Of  the  five  dikes  provided  for  in  the  project,  the  three  furthest  down- 
stream have  been  constructed  at  cost,  as  follows : 


LocftttoB. 


Date  of 

oomple* 

tion. 


Length. 


No.  of  tons 
of  riprap. 


Cost,    ex* 

olnftive  of 

aupervl- 

8ion. 


Mohegaa,  9|  miles  below  Norwiob 

Trading  Cove,  21  milen  below  Norwich 
Long  Book,  2  muea  below  Norwich 


1883 
1883 
1885 


FeH. 
2,988 
2,370 
2,800 


Pile^tke. 
17,207 
11,04S 


$28,686.00 
21,118.05 
12,781.15 
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The  next  in  order,  the  Bolling-Mill  Dike,  designed  to  be4,350  feet  long, 
was  begun  in  1885.  ITp  to  date,  3,093  feet  of  the  south  end  of  this  dike 
have  b^n  built,  leaving  a  gap  of  390  feet  at  the  ^^  sand-pier,"  and  extend- 
ing to  about  250 feet  south  of  the  lower  Boiling-Mill  embankment.  These 
spaces  are  covered  by  old  piers,  which  it  is  designed  to  dredge  out  and 
throw  over  into  the  line  of  the  Boiling-Mill  Dike.  The  project  contem- 
plated extending  the  Boiling-Mill  Dike  about  600  feet  north  of  the  lower 
Bolling-Miil  embankment.  Since  its  adoption  the  Lower  Boiling-Mill 
Oompany  has  dredged  a  channel  in  towards  shore  on  the  north  side  of 
the  embankment,  which  is  now  used  as  a  landing.  An  opening  of  at 
least  100  feet  ought  to  be  left  for  this  channel,  and  it  probably  will  not 
be  found  expedient  to  continue  the  dike  at  all  to  the  northward  of  the 
embankment.  The  upper  dike,  one-half  mile  below  Norwich,  to  be  1,050 
feet  long,  has  not  been  begun. 

The  ^^ding  Gove  D;ke  has  settled  an  average  of  about  1}  feet  over 
its  whole  length,  and  the  Mohegan  Dike  nearly  a  foot.  Both  ought  to 
be  built  up  to  high-water  level. 

The  channel  is  in  nearly  the  .same  condition  as  at  the  time  of  the  last 
annual  report  Mean  low-water  depth  on  the  shoalest  places  is  about 
10.5  feet.  Pending  the  completion  of  the  dikes  only  enough  dredging 
has  been  done  to  maintain  a  navigable  channel. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  Middle  Ground  at  Norwich  will  be 
dredged  out  as  far  as  possible,  and  work  will  be  done  on  the  shoals  where 
necessary  to  maintain  a  navigable  channel  of  11  to  12  feet  depth  at  low 
water.  With  future  appropriations  it  is  proposed  to  complete  the  sys- 
tem of  dikes  and  to  dredge  the  channel  200  feet  wide  and  14  feet  deep,  as 
provided  for  in  the  project. 

To  the  estimates  of  cost  of  the  projected  improvements,  94,000  per 
year  should  be  added  as  necessary  for  maintenance  of  the  channel. 

Appropriations  for  the  improvement  of  the  Thames  River  have  been 
made  as  follows : 


Date. 


liCar.  3,1821 
Har.  2,1829 
July  4.1836 
Har.  8,1837 
July  7,1838 
Jane  23,1886 
Mar.  8,1867 
Har.  8,1871 
Jane  10, 1872 
Jane  18, 1878 
Har.  3,1870 
Jane  14, 1880 
Har.  3,1881 
Aag.  2.1882 
Jaly  6,1884 
Aag.    5^1886 


A]»plioatioiL 


Bemoval  of  obBtrnctiona  placed  daring  war  of  1812. , 

Sarvey 

Piers  and  dredging , 

do... 

do 

Dredging  and  Banrey 

Dre^ring 


do. 

do 

do 

do 

Dredging  and  training>waUa . . 

Training-wallB 

do  

Training- walls  and  dredging.. 


Total. 


Amoant. 


$180 
150 
10,000 
20,000 
10,000 
10,000 

r2. 000 

15,000 

10.000 

10.000 

12,000 

22,500 

30,000 

*35,000 

*25.000 

*22,500 


$804,300 


'Appropriated  for  present  project :  Tliese  witii  $20,000  fh>m  preyioas  appropriation  (see  Annnal 
Report  for  1882,  Fart  I,  page  603),  make  total  of  $102,500  for  present  prqject. 

The  Thames  River  is  in  tbe  collection  diHtrict  of  New  London.  The  nearest  light- 
honae  is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Trnmbnil  and  Qriswold 
overlook  the  month  of  the  river  from  either  shore. 
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Money  statement. 

July  1,1887,  amount  ayaUable $21,137.76 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $13,136.87 

July  1,  1888,  amount  covered  by  existing  contracts 6, 660, 00 

19,786.87 

July  1,  1888,  balance  available 1,350.89 

Amonntappropriatedbyaotof  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 ' 51,350.89 

(Amount  (estimated)  required  for  completion  of  existing  project 79, 600, 00 
Amount  that  can  be  profitable  expended  in  fiscal  year  ending  J  une  30,1890    79, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  H  of  river  and 
harbor  acts  of  1866  and  1867. 


Absiraoi  of  w>niract9  for  improving  Thamet  i^tv^r,  ConncoHouL  in  force  during  theneoal 

year  ending  June  30, 1888. 


Nftme  and  ftddreM  of  OMitmotor. 

Bftto. 

Snlidect. 

Price. 

RemaTkB. 

John  A.  Boaker,  TSttw  York  City  .. 

The  Hartfoid  Dredging  Company, 
Hartford,  Conn. 

Oct  28,1886 
Jnne30,1887 

Bnilding     riprap 

dike. 
Dredging. 

*$0.98 

fo.ia 

Completed  Decern- 

ber  21, 1887. 
Completed    Octobei 

6,  1887. 

*  Per  ton. 


t  Per  cable  yard. 


Abstract  of  Udefor  dredging  in  Thames  Bwer,  ConneoUcut,  opened  at  Engineer  Office,  V.  8. 
Army,  New  York  City,  May  29,  1888. 


ITo. 


Name  and  addreaa  of  bidders. 


Bate  per 
cubic 
yard. 


The  Hartford  Dredging  Company,  Hartford,  Conn 

Monie  F.  Bralnard,  New  York  City 

W.  H.  Beard,  Brooklyn,N.  Y 

*  Entered  into  oontraot  June  12. 1888 ;  work  not  yet  began. 


Cents. 


19 
24 
20 


OOMKKBCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1886. 

From  tbe  best  obtainable  estimates  the  amount  of  freight  received  at  Norwich  was 
250,000  tons,  valned  at  $3,250,000 ;  rather  more  than  half  the  tonnage  is  coal,  the  rest 
iron,  lumber;  and  general  merchandise.    It  is  carried  iu  vessels  drawing  7  to  13  feet. 


D2. 

IMPEOVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

"Sew  London  Harbor  is  that  part  of  the  Thames  Eiver  which  lies  in 
front  of  the  city  of  "Sew  London,  extending  from  Winthrop^s  Point  to 
Long  Island  Soand,  a  distance  of  about  3  miles.  It  has  good  anchor- 
age-gronnd  and  a  channel  from  30  to  50  feet  deep  and  a  quarter  of  a 
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mile  wide,  extendiug  u])  to  Wiothrop's  Point.  It  is  one  of  the  best 
harbors  on  the  Atlantic  Coast.  No  improvements  of  general  im portance 
have  ever  been  needed,  and  none  were  undertaken  until  1880. 

PROJECT  FOR  IMPROVEMENT. 

In  the  annual  report  for  1878  upon  the  improvement  of  Thames  River 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1878,  Part  I,  page 
397),  shortly  after  the  completion  of  the  New  London  Northern  Railroad 
Wharf,  a  petition  of  certain  citizens  of  New  London  and  Norwich  was 
presented,  asking  that  the  United  States  undertake  the  removal  of  a 
shoal  east  of  that  wharf.  The  desired  work  was  estimated  to  cost  $6,800, 
and  it  was  recommended  that  it  be  included  in  the  general  project  for 
the  improvement  of  the  Thames  River.    The  estimate  was  as  follows : 

To  remove  the  shoal  and  bowlders  to  a  depth  of  16  feet  at  mean  low  water  wUl 
require  the  excavation  of— 

125  cnbic  yards  of  bowlders,  at  $5  per  yard |G25 

37,000  cubic  yards  of  gravel  and  mud,  at  15  cents  per  cubic  yard o,  550 

Add  for  contingencies 625 

6,800 

This  shoal  extended  from  the  shore  out  about  as  far  as  the  end  of 
the  wharf.  The  part  whose  removal  was  contemplated  was  that  part 
lying  south  of  a  line  running  east  from  a  point  on  the  railroad  wharf 
500  feet  from  its  outer  end. 

The  river  and  harbor  act  approved  June. 14, 1880,  appropriated  "for 
the  improvement  of  the  Thames  River,  of  which  sum  $2,500  shall  be 
expended  in  the  removal  of  rocks  and  sand  from  New  London  Harbor, 
$25,000.^'  In  1881  and  subsequently  appropriations  were  made  for  im- 
proving New  London  Harbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  1880. 
It  was  found  that  the  presence  of  bowlders  made  the  dredging  much 
.  more  expensive  than  had  been  counted  on,  and  in  the  annual  report  for 
1881  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  586)  a  new  estimate  was  submitted,  placing  the  cost  from  the  be- 
ginning at  $24,000. 

In  1882  the  project  was  modified  so  that  the  area  to  be  dredged  should 
be  that  part  of  the  shoal  lying  southwest  of  a  line  running  about  south- 
east from  a  point  on  the  wharf  600  feet  from  its  outer  end;  the  object 
of  this  modification  was  to  avoid  as  far  as  possible  the  large  bowlders 
that  were  found  near  the  crest  of  the  shoal  and  to  keep  the  cost  of  the 
work  within  the  last  estimate,  while  affording  no  less  accommodation 
to  vessels  using  the  wharf.  The  depth  over  this  part  of  the  shoal  was 
from  5  to  15  feet  at  mean  low  water. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
this  work;  22,902  cubic  yards  of  sand  and  stones  and  564  cubic  yards 
of  bowlders  have  been  removed.  The  proportion  of  bowlders  to  mud 
and  gravel  in  the  original  estimate  was  about  1  to  300;  the  proportion 
actually  found  has  been  about  1  to  41.  The  actual  cost  of  dredging  mud 
and  gravel  has  averaged  54J  cents  per  cubic  yard,  and  of  removing 
bowlders  $8.51  per  cubic  yard.  The  bowlders  have  ranged  in  size  from 
one-fourth  cubic  yard  to  5  cubic  yards,  many  of  them  having  to  be 
blasted. 

OPEEATIONS  DUEINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

No  work  was  done,  the  project  being  substantially  completed. 
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Appropriations  for  improving  Kew  London  Harbor  Lave  been  made 
as  follows,  viz : 


Date. 


'AppUeation. 


Amount. 


Jane  14, 1880 
Mar.  3,1881 
Aug.  2, 1882 
July  6,1684 
Aug.  6, 1886 


Dredging  shoal  east  of  railroad  wharf. 


.do. 
.do. 
.do. 
.do. 


*|2.500 
4.300 
9,0OU 
2,000 
2,000 


Total. 


10.800 


*  Part  of  appropriation  for  Thames  River  improvement. 

New  London,  the  port  of  entry  for  the  oolleotion  distsict  of  New  Loudon,  is  situated 
on  the  west  bank  of  the  Thames  Biver,  about  2i  miles  from  Long  Island  Bound ;  the 
harbor  is  the  month  of  the  Thames  Kiver. 

New  London  light-honse  is  located  at  the  entrance  to  the  harbor,  on  the  west  shore. 
Forts  Trumbull  and  Griswold  command  the  harbor  from  either  side. 

Money  statemerU. 

July  1, 1887,  amount  available $204.33 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,94 

July  1,  1888,  balance  available 20L39 


COMBfSRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  OF  1886. 

The  freight  received  on  the  east  side  of  the  New  Lohdou  Northern  Railroad  Wharf, 
the  only  landing  benefited  by  the  improvement,  was  131,225  tons;  nhipped,  27,955 
tons;  total,  159,180  tons.  It  was  carried  as  359  cargoes  in  9  steamers  of  aggregate 
registered  tonnage  of  7,887.05 ;  the  maximum  draught  of  these  steamers  was  15  ieet. 

The  general  commerce  of  the  harbor  amounted  to  about  500,000  tons  additional. 


D3. 

IMPROVEMENT  OF  THE  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 

NECTICUT. 

Tliis  river  rises  ia  the  northern  part  of  New  Hampshire,  flows  in  a 
general  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachasetts  and  Connecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Conn.  It  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of  navigation, 
being  the  point  of  division,  and  appropriations  by  Congress  have  gen- 
erally specified  in  which  part  the  money  appropriated  was  to  be  ex- 
pended. 

The  divisions  are  as  follows: 

1.  Above  Hartford,  Connecticut — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Miller's  Falls,  Mass. 

2.  Below  Hartford^  Connecticut. — Embracing  a  length  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Biver,  frcm  Bellows  Falls,  Vt.,  to  Pittsburgh,  N.  H.,  was 
authorized.    Bellows  Falls  is  about  105  miles  above  Hartford,  and  Pitts- 
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burgh  is  180  miles  above  Bellows  Falls.  A  preliminary  examination 
was  made,  the  report  on  which,  printed  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1884,  Part  I,  page  669,  recommended  no  survey 
and  proposed  no  plan  of  improvement. 

(1)  ABOVE  HARTFORD,  OONNEOTIOUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the 
Connecticut  Biver.  From  this  point  down  to  Eolyoke,  Mass.,  a  dis- 
tance of  abont  32  miles,  the  river  is  susceptible  of  improvement,  but 
it  can  not  be  used  by  vessels  now,  on  account  of  a  dam  and  falls  at 
Holyoke,  which  entirely  obstruct  navigation.  The  lockage  required  to 
lift  boats  from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 
From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel  4  to  5  feet  deep  at  low  water,  which  could  be 
made  8  feet  deep.  Enfield  Falls,  or  Bapids,  cover  a  stretch  of  river 
about  5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The 
bed  is  rocky  and  very  uneven,  and  the  slope  is  not  uniform,  but  consists 
of  a  succession  of  long  shallow  reaches  separated  by  rapids.  From  the 
foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the  river  has  a 
broad  sandy  bed  with  a  depth  of  2  to  5  feet  at  low  water.  Under  a 
charter  from  the  State  of  Connecticut  granted  in  May,  1824,  the  Con- 
necticut Biver  Company  has  constructed  a  canal  with  locks  around  En- 
field Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4}  feet  deep. 
The  canal  is  chiefly  used  for  water-power ;  the  company  collects  toll 
from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagourbridge 
at  Hartford : 


Barbel's  Landing 4  ||  Stronfif  8  Island 6| 

Farmington  River 5  ||  Soantic  River TJ 

PROJECTS  FOR  raPROVBMENT, 

"So  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barber's  Landing  in  1873,  and  construction  of  dikes 
or  wing-dams  at  Scantic  Biver,  Strong's  Island,  and  Farmington  Biver 
in  1871,  at  Farmington  Biver  and  Barber's  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were  sub- 
mitted in  1878  and  modified  in  1880  (see  Annual  Beportof  the  Chief  of 
Engineers  for  1881,  Part  I,  page  566).  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth  of  the  Hockanum  Biver,  opposite  and  just'below  Hartford,  as  the 
best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford  to  and 
aroond  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at  low  water 
and  120  feet  wide  at  the  water-line ;  the  locks  200  feet  long,  55  feet  wide, 
with  8  feet  depth  over  the  miter-sills  at  low  water.  The  cost  of  the  work 
was  estimated  at  91,332,805.  It  was  considered  not  advisable  to  begin 
constrnction  with  a  less  sum  than  $450,000. 

OPERATIONS  PURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

No  work  was  done.  The  available  money  is  insofScient  to  begin  any 
general  improvement  in  this  part  of  the  river. 
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PRESENT  CONDITION  OP  IMPROVEMENT. 

The  wing-dams  are  all  in  fair  condition ;  they  are  as' follows': 
One  at  Scantic  Eiver,  one  at  Strong's  Island,  one  at  the  month  of 
Farmington  Biver,  two  nearly  opposite  the  mouth  of  Farmington  Eiver^ 
and  two  on  the  east  bank  opposite  Barber's  Landing. 

The  available  channel  depth  from  Hartford  to  Scantiflc  River  is  about 
2  feet  at  ordinary  summer  stage  of  water ;  this  part  of  the  river  is  navi- 
gable for  freighting  only  when  in  freshet.  No  work  has  been  done 
above  Scantic  Biver ;  the  depth  from  there  up  to  the  foot  of  Enfield 
Falls  is  greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
suing year.  Should  any  injury  to  the  wing-dams  occur,  the  money  avai  1- 
able  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  Biver  above  Hartford 
have  been  made  as  follows,  viz : 


Date. 

Application. 

Amount 

July  11, 1870 f 

March  8, 1871 

1  Daroa  at  Soantio  River,  Strong's  Tsland,  Faraington 
S    River,  and  Barber'a  Landing ;  repair  of  dama ;  dredg-  < 
1     Ing  at  Barber's  Landing ;  sarvoys. 

Total 

$20,  COO 
20.000 

JmielO,  1873 

2S,0CO 

March  3, 1873 

20,000 

JaneU,  I889 

15,U00 

100,000 

Of  these  amounts  the  following  balance  is  3'et  unexpended : 

From  appropriation  of  June  14,  1880,  for  *'  improving  Connecticat  Biver 
between  Hartford  and  Holyoke" f9,133.20 

Money  statement 

July  1,  1887,  amount  available |9, 133.20 

July  1,  1888,  balance  avaiJable , 9,133.20 


COBCMERCIAL  STATISTICS  FOB  THE  CALENDAR  YEAR  1886. 

Beoeipts  htf  toater. 


Articles. 


Coal 

Paper  and  paper  stock. 


Tons. 


4,000 
300 


Total.. 


4,300 


Yalae. 


$22,000 
12,000 


34,000 


Vesseh  employed  in  this  traffic. 

Vessels. 

No. 

2 
4 

Tonnage. 

Dran/^ht 

Steam-tncs ............ 

30 
300 

Feet, 

4 

Scows...... , 

3} 

In  its  present  condition  this  part  of  the  river  is  navigable  only  during  freshets. 
The  amount  of  freight  in  1886  was  unusually  small,  owing  to  the  river  current  break* 
ing  through  behind  one  of  the  dikes  and  leaving  the  main  channel  shoal ;  the  Aiko 
h9»  since  been  repaired. 

£Na  88 31 
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(2)  BELOW  HARTFORD,   CONNECTICUT. 

The  Conneclicut  River  below  Hartford  is  a  large  streamy  for  tbe  first 
21  miles  flowiog  in  a  winding  course,  mostly  through  alluvial  meadows, 
which  are  overflowed  at  high  water,  and  which  consist  of  a  light,  sandy 
soil,  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more  per- 
manent and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is  the  lowest 
stage  that  the  water  is  known  to  have  reached  from  natural  causes; 
closing  the  gates  at  the  Holyoke  Dam  in  time  of  drought  has  caused 
the  water  to  fall  lower.  The  usual  low- water  stage  of  the  river  in  sum- 
mer is  about  1  foot  on  this  gauge.  Spring  freshets  ordinarily  rise  to  20 
feet ;  the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet ;  at  Hartford  it  is  about  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  tbe 
tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartford  to 
Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  river,  through 
the  alluvia]  meadows  within  10  miles  of  HaYtford,  is  constantly  chang- 
ing, from  the  undermining  of  the  banks.  It  is  said  that  in  places  it  has 
changed  its  position  a  half  mile.  The  bars  in  this  part  of  the  river, 
after  being  dredged,  form  again  during  freshets  and.  ice-jams,  so  that 
some  of  them  require  dredging  annually ;  others  less  frequently.  This 
part  of  the  river  was  worked  upon  by  corporations  and  private  parties 
at  various  times  between  1800  and  1870.  Several  small  stone  piers,  to 
deepen  the  channel  at  shoal  places,  were  built  in  this  way.  Some  of 
these  are  covered  by  new  banks,  the  channel  has  shifted  to  the  opposite 
side  of  others,  and  others  still  have  been  dredged  out,  because  they  had 
come  to  be  obstructions.  The  depth  sought  by  these  works  was  6  feet 
feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  Wagon  Bridge : 


Looajity. 

Miles. 

Locality. 

Miles. 

Hartford  Bar 

'i 

Pistol  Point  Bar 

15 

Clay  Banks  Bar - 

Monse  Tslantl  B«-r 

^ 

PraSbt*8  Ferry  or  Naabao  Bar 

Iladdain  Island  Bar 

Press  Bam  Bar 

Chi8t«rRook 

Saybrook  Bar  (at  mouth) 

38 

Glastonbury  Bar '-.. 

50 

Dividend  Bar 

PBOJEOTS  FOB  IMPBOVEMENT. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  ''for  improve- 
ing  the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  Eiver.'^  Under  this  appropriation  a  survey  was  made  by 
Capt.  W.  H.  Swift,  U.  S.  Engineer  Corps.  In  his  report  on  this  survey, 
dated  January  31, 1837,  and  printed  in  House  Er.  Doc.  No.  252,  Twenty- 
fifth  Congress,  Captain  Swift  submits  a  project  for  deepening  the  west 
channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wMe  and  12  feet 
deep  at  mean  low  water,  at  an  estimated  cost  of  $54,380.50  ^  the  esti- 
mated cost  per  cubic  yard  for  dredging  and  cmmping  was  25  cents. 
The  available  depth  over  the  bar  before  dredging  was  7  feet  at  mean 
low  water.    Captain  Swift's  project  was  approved,  and  work  was  begun 
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in  May,  1838,  uDder  contract  with  Bandall,  Haskell  &  Holm<)8,  at  the 
rate  of  62}  cents  per  cubic  yard,  measured  in  scows ;  dredging  was  con- 
tinued until  the  fall  of  1840;  wnen  the  appropriation  was  exhausted ; 
26,984  cubic  yards  of  sand  and  stones  had  been  removed,  making  a 
channel  1,500  feet  long,  50  feet  wide  and  from  11  to  12  feet  deep.  This 
channel  was  nearly  destroyed  by  storms  and  freshets  in  the  following 
winter  and  spring.  March  1, 1843,  93,471.57  was  appropriated  to  pay 
a  balance  due  the  contractors. 

No  further  work  was  done  upon  the  river  until  1867.  By  act  of  Con- 
gress, approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 
was  made  in  the  following  season,  and  which  embraced  all  the  prilioi- 
pal  bars  and  obstructions  between  Hartford  and  Long  Island  Sound. 
With  the  report  on  this  survey,  dated  January  11, 1868,  and  printed  on 
page  754  et  seq.  of  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1868,  was  presented  a  prqject  for  improving  this  part  of  the  river;  it 
proposed  dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Glastenbury, 
and  Pistol  Point,  to  make  channels  8  feet  deep  at  low  water  and  100  feet 
wide,  dredging  at  Saybrook  Bar^to  make  a  channel  8^  feet  deep  and  200 
feet  wide,  piling  for  shore  protection  at  Hartford  and  Wethersfield,  and 
the  removal  of  Chester  Bock,  at  a  total  estimated  cost  of  970,000 ;  an 
estimate  of  910,000  for  annual  maintenance  was  submitted.  All  the 
dredging  done  up  to  1880  was  in  accordance  with  this  project,  estimated 
to  make  9  to  9^  feet  depth  instead  of  8  feet,  and  also  to  include  Pi-ess 
Barn,  Dividend,  and  Mouse  Island  bars ;  the  piling  at  Hartford  was  built 
in  1871,  and  the  removal  of  Chester  Rock  was  begun  in  the  same  year, 
but  abandoned  by  the  contractor  soon  after  beginning. 

January  22, 1873,  a  project  for  building  three  jetties  at  Saybrook  tod 
for  dredging  was- approved  by  the  Secretary  of  War  j  the  jetties  were 
to  be  of  a  double  row  of  piles  20  feet  apart,  filed  with  stone  to  a  height 
of  8  feet  above  low  water;  the  dredging  was  to  be  9  feet  deep  and  400 
feet  wide ;  the  estimated  cost  was — 

Dredging $17,850 

Jetties 318,760 

Total 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  bailding  them  of  riprap  stone,  triangular  cross-sec- 
tion, rising  to  level  of  highest  water  i.  e.j  about  5  feet  above  mean  low 
water,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881;  the  third  has  not  been  built  and  may  not  be  needed:  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and  strength- 
ened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Aeport  of  the  Chief  of  Engineers 
for  1880,  Part  I,  page  396  et.  seq.). 

This  project  prodded  for  riprap  wing-dams,  mattress  shore-protection 
and  rectification  of  the  banks  at  the  following  places,  viz : 


LooaUty. 

AnMrant 

LooaUty. 

Amoont. 

Hartford  Bar 

$33,464 
09.116 
64,735 
41, 140 

Glastonbury  Bar.... 

$114,922 
7,110 

Clay  Banks  Bar 

Dividend  Bar 

Pratt'a  Ferry  or  Naubao  Biur 

Total 

Press  Bam  Bar 

830,487 
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With  dredging,  to  make  and  maintain  a  permanent  channel.  The  proj- 
ect did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties, 
nor  did  the  estimate  include  any  amonnt  for  annaal  dredging  to  main- 
tain channels,  nor  for  dredging  between  the  jetties  at  Saybrook,norfor 
any  work  whatever  at  Pistol  Point,  Mouse  Island,  and  Haddam  Island 
bars,  where  dredging  has  since  been  required ;  all  of  these  have  con- 
sumed a  large  part  of  the  appropriations  made  since.  It  is  evident, 
therefore,  that  the  contemplated  works  could  not  now  be  completed 
with  the  unappropriated  balance  of  the  estimate. 

Under  this  project,  extended  as  above,  up  to  the  close  of  the  last 
fiscal  year,  a  training- wall  of  riprap,  3,689  feet  long,  has  been  built  at 
Hartford  Bar  (instead  of  the  proposed  wing-dam),  and  a  riprap  wing- 
dam,  5,300  feet  long,  had  been  built  at  Glastonbury  Bar,  both  to  the 
height  of  3  feet  above  low  water ;  part  of  the  Hartford  training- wall 
was  subsequently  built  to  4  feet  above  low  water ;  the  west  jetty  at  Say- 
brook  had  been  extended  to  the  16-foot  curve,  the  east  jetty  to  the  12- 
foot  curve,  and  a  channel  120  feet  wide  and  12  feet  deep  at  mean  low 
water  had  been  dredged  between  them,  besides  maintaining  the  required 
depth  in  the  upper  half  of  this  part  of  the  river  by  annual  dredging  at 
a  cost  of  from  $5,000  to  $10,000  each  year. 

Since  the  project  of  1880  was  adopted,  $161,250  have  been  appro- 
priated for  this  part  of  the  river,  including  $5,000  ordered  by  the  ap- 
propriation act  to  be  expended  in  Salmon  Biver,  a  tributary  33  miles 
below  Hartford.  Of  this  amount  only  $40,715  have  been  applied  to 
that  part  of  the  improvement  provided  for  in  the  partial  estimate  of 
$330,487. 

In  a  letter  to  the  Chief  of  Engineers,  dated  December  21, 1887^  it  was 
recommended  that  '^  future  operations  be  confined  to  completing  the 
jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet  above  high 
water  and  a  top  width  of  6  feet ;  widening  the  channel  between  the 
jetties  to  400  feet  width  with  a  depth  of  12  feet  at  mean  low  water,  and 
annual  dredging  to  maintain  the  channel  from  Hartford  to  Long  Island 
Sound,"  at  an  estimated  cost  as  follows : 

For  oomplettng  jetties |60,000 

For  dredging  between  jetties 20,000 

80,000 
For  average  annaal  maintenanoe  of  channel  from  Hartford  to  Long  Island 
Sound 10,000 

The  seasons  for  this  change  of  project  are  fully  given  in  the  letter 
referred  to,  a  copy  of  which  is  appended  to  this  report  The  recommen- 
dations made  therein  were  approved  by  the  Chief  of  Engineers,  Decem- 
ber 22, 1887. 

OPEEATIONS  DUEma  THE  FISCAL  TEAB  ENDING  JUNE  30,  1888. 

The  contract  with  James  V.  Luce,  of  Niantic,  Conn.,  for  building  up 
the  jetties  at  Saybrook,  which  was  in  progress  at  the  time  of  the  last 
Annual  Eeport,  was  extended  to  August  31, 1887,  and  was  completed 
August  27 ;  1,080  tons  of  granite  were  delivered  in  the  west  jetty  after 
July  1,  and  during  the  previous  fiscal  year  6,289  tons  had  been  placed 
in  the  east  jetty  and  540  tons  in  the  west  jetty,  making  a  total  of  7,909 
tons  delivered  under  the  contract.  The  east  jetty  was  built  up  to  ap- 
proximately 2  feet  above  high  water  and  several  weak  places  in  the 
west  jetty  were  repaired. 

The  contract  with  the  Frank  Pidgeon  Dredging  Company ^f  Jfew 
Tork  City,  for  dredging  on  the  bars  between  Hartford  and  Haddam 
Island,  which  was  in  progress  at  the  beginning  of  the  fiscal  jewj  waa 
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completed  August  27;  1887,  26,254  cubic  yards  of  sand  baviug  been 
dredged  from  the  channels  since  July  1 ;  the  contract  price  wieis  11.7 
cents  per  cubic  yard.  In  September  a  small  shoal  had  formed  again  in 
Hartford  Bar,  and  with  the  approval  of  the  Chief  of  Engineers  this 
was  dredged  out  in  October  by  Mr.  0.  C.  Goodrich,  of  Hartford,  Conn., 
5,220  cubic  yards  being  removed,  at  the  same  price  as  the  contract  work 
preceding. 

Following  is  a  statement  of  the  dredging  done  in  the  Connecticut 
Eiver  below  Hartford  during  the  calendar  year  of  1887: 


Bar  at— 

Uy    Hartford 
Dredging 
Company  be- 
fore June  30. 

By  Frank  Pldffeon 
l)redging    Com- 
pany. 

O  • 
C-ta 

Total. 

Before 
June  30. 

After 
June  80. 

Hartford : 

6.688 

11,240 
3,862 

10,056 
1,848 
3,461 
2,440 
6,030 
780 
2.681 

6,220 

32,104 

ClftyBnnVif 

5,700 
3.461 
2  440 

TYanbno ...... 

Preea  Bam ................. . 

Glastonboiy '. 

6,070 

Dividend 

8,625 

4,405 
4,717 

Piatol  Point 

2,186 

Total 

7.734 

18,717 

26,254 

5,220 

57, 015 

In  September,  1887,  an  examination  of  the  river  from  Hartford  to 
Dividend  Bar  was  made,  which  showed  that  on  the  whole  the  c6ndi- 
tion  of  the  bars  is  slightly  better  now  than  at  the  time  of  the  last  sur- 
vey, 1879,  and  that  since  1879  the  erosion  of  the  caving  banks  has  aver- 
aged from  18  to  30  feet  per  year — about  the  same  as  the  rate  between 
1867  and  1879. 

February  4,  1888,  Mr.  C.  0.  Goodrich,  of  Hartford,  Conn.,  submitted 
an  offer  for  dredging  in  the  river  below  Hartford  during  the  season  of 
1888,  at  the  rate  of  10  cents  per  cubic  yard  for  river  work  and  for  work 
on  Say  brook  Bar  at  a  rate  per  day  equal  to  the  average  per  diem  earn- 
ing in  the  river.  This  offer,  being  lower  than, any  contract  prices  ever 
obtained  for  the  same  work,  was  forwarded  with  recommendatiou  to 
the  Chief  of  Engineers,  and  approved  by  him  February  15, 1888,  the 
work  to  be  done  as  an  open  market  transaction,  that  method  being 
most  economical  and  advantageous  to  the  Govrmment.  Work  under 
this  arrangement  began  June  13,  and  up  to  the  close  of  the  fiscal  year 
the  following  amounts  had  been  dredged  : 

Cnbic  yards. 

Clay  Banks  Bar 3,310 

Hartford  Bar 10,995 

Glastonbnry  Bar 825 

Total 15,130 

Making  channels  of  9  feet  depth  through  those  bars.    Work  is  still  in 
progress  at  Hartford  and  Glastonbury. 

The  total  amount  of  dredging  done  during  the  past  fiscal  year  is 
46,604  cubic  yards. 

PRESENT  CONDITION  OF  IMPEOVBMENT. 

At  the  close  of  the  fiscal  year  dredging  upon  the  shoals  formed  dur- 
ing winter  and  spring  had  been  begun.  The  spring  freshets  of  1888, 
though  not  unusually  high,  were  of  long  duration,  and  left  the  bars 
with  depths  of  5  to  8  feet  at  low  water.  Under  an  arrangement  now 
in  force  a  channel  9  feet  deep  has  been  cut  through  Clay  Banks  Bar 
and  partly  through  Hartford  and  Glastonbury  barp. 
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The  cbaniiel  between  the  Saybiook  jetties,  dredged  iii  1884,  has 
shoaled  about  a  foot  at  either  end  and  has  narrowed  slightly. 

The  Hartford  Dike  is  in  good  condition.  It  may  be  expedient  in  the 
future  to  build  it  higher,  in  order  to  increase  tlie  scour  on  the  bar.  The 
Glastonbury  Dike,  built  on  a  convex  bank,  is  now  nearly  covered  by 
the  advance  of  the  bank. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  built 
up  to  the  dimensions  provided  for  in  the  project  to  make  them  perma- 
nent. 

The  lengths  of  ttie  dikes  and  jetties  are  as  follows : 

Feet 

Hartford  Dike 3,968 

GlaBtonbury  Dike 5,300 

Saybrook: 

Wert  jetty 2,550 

East  jetty T, 2,316 

PROPOSED  OPERATIONS. 

With  the  money  now  available,  the  channels  which  filled  during  the 
spring  freshets  will  be  dredged  out,  and  if  the  funds  are  sufficient  the 
channel  between  the  Saybrook  jetties  will  be  widened. 

The  object  of  first  importance  in  the  improvement  of  this  riverJs  the 
maintenance  of  a  depth  of  at  least  9  feet  at  low  water  through  such 
shoals  as  form  in  spring  freshets,  and  so  much  of  future  appropriations 
as  is  necessary  should  be  applied  to  this  work.  It  is  proposed  to  con- 
fine future  operations  to  such  annual  dredging,  to  building  up  the  jet- 
ties at  Saybrook,  and  to  dredging  between  them,  in  accordance  with  the 
approved  project.    The  estimated  cost  of  this  work  is : 

Jetties  and  channel  at  Saybrook $80,000 

Annaal  maintenance  of  cbanuels i..    10,000 

Ninety  thousand  dollars  can  be  profitably  expended  upon  this  work 
during  the  next  fiscal  year. 

Appropriations  for  the  improvement  of  the  Oonnecticut  Biver  below 
Hartford  have  been  made  as  follows : 


Jaly  4,1886 
Mar.    8,1839 

Har.  1.1843 
Mar.  2,1887 
Jaly  11,1870 
Mar.    3,1871 

Jane  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.  8,1876 
Aug.  14, 1876 

1876 
Jnne  16, 1878 
Mar.  8,1879 
Jaoe  14. 1880 
Mar.    8,1861 

Aag.   2,1862 

Jaly    6,1884 


Aag.    6,1886 
Aag.    5,1887 


Applioation. 


I>redglng  at  Saybrook  Bar % 

Dredging  at  Saybrook  Bar  (the  anexpended  balance  of  1836  was  re-appro* 
priatea). 

Balance  dae  oontractors  onder  previons  Impropriation ■ 

Sarvey 

Dred^g  at  Pratt's  Ferry,  Piatol  Point,  Moaae  Island ;  piling  at  Hartford. 

Dredging  at  Hartford,  Clay  Banks,  Pier  I,  Pier  J,  Pratt^s  Ferry,  Glaston- 
bary,  Pistol  Point,  and  Chester  Book 

Dredging  at  Pratt's^Ferry  and  Pistol  Point ;  Saybrook  Jetty 

Dredging  at  Hartford,  Piatt's  Ferry,  Olastonbury ;  Saybrook  Jetty 

Dredging  at  Hartford,  Prafi's  Ferry,  Saybrook;  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury ;  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury ;  Saybrook  Jetties;  Sal- 
mon BWer  dredging  

Compensation  for  previous  dredging 

Saybrook  Jetties;  sarvej  from  mxtford  to  Booky  Hill 

Dredging  at  Hartford,  Press  Bam,  Glastonbury 

Dredging  at  Hartford  and  Glastonbury ;  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury;  Glastonbury  wing-dam 
and  Saybrook  Jetties « 

Dredging  at  Hartford,  Clay  Banks.  Pratt's  Ferry,  Press  Barn.  Glaston- 
bury. Dividend,  Pistol  Point,  and  Salmon  Biver ;  Hartford  Dike 

Dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Press  Bam,  Glaston- 
bury, Dividend,  Pistol  Point,  Moose  Island,  and  between  Saybrook  Jet- 
ties; extending  west  Jetty  at  Saybrook 

Dredging  at  Hartford,  Clay  Banks.  Kaubao,  Press  Bam,  Glastonbnry, 
Dividend,  Pistol  Point,  and  Haddam  Island;  repair  of  Hartford  Dike 
and  Say  brook  Jetties 

Compensation  for  previoos  dredging 

Total 


AmonnL 


$20,000.00 


8,47L67 

8.995.22 

20,000.00 

35,000.00 
40,000.00 
20,000.00 

2o,ooaoo 

20,000.00 

20,000.00 
4.203.00 
80.000.00 
10.000.00 
10,000.00 

30,000.00 

45. 000. 00 

35,000.00 

26.260.00 
4,745.43 


897,665.22 
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The  CoDneotioat  River  is  iu  the  oollection  district  of  Hartford.  By  coarse  of  river, 
the  distance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  M  miles,  and  from 
Hartford  to  Long  Island  Sonud  about  50  miles.  There  is  a  light-house  on  Saybrook 
Pointy  on  the  west  shore  of  the  river  at  its  mouth,  and  anothei*  at  the  end  of  the  west 
jet1^3  besides  which  there  are  three  small  beacon  lights  in  the  lower  part  of  the  river 
which  are  maintained  by  the  United  States. 

Fort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  miles  east  fh)m  Say- 
brook  Point,  is  the  nearest  work  of  defense. 

Money  statement 

Julyl,  1887,  amount  available $21,222.80 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1887 f7,31l.76 

Julyl,  1888,  outstanding  liabilities 1,679.67 

July  1, 1888,  amount  covered  by  existing  contracts 8, 487. 00 

17, 478. 43 

Julyl,  1888,  balance  available 3,744.37 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 13, 744. 37, 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amount  required  for  annual  maintenance  of  channels 10, 000. 00 

Amountthatoanbeprofitablyexpendedinfiscalyearending June30, 1890    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahntracts  of  oontriUita  far  improving  the  ConneeHcut  Siver,  in  force  during  the  fiscal  year 

ending  June  30,  1888. 


Name  and  address  of 
conttactOTB. 

Date. 

Snldect. 

Piioe. 

Bemarks. 

James  V.  Lnce,  Nian- 
tic,  CoDn. 

The  Frank  Pidgeon 

Oct.  27. 1886- 
Apr.a8,1887. 

Increasinir  heieht  of  Say- 
brook  Jettlee  with  rip- 
rap granite. 

Dredffing  between  Hart- 

•$1.14 
t.llA 

Contract  completed  under 
extension,  Aagust  27, 
1887. 

Contract  completed  An 
gust  27. 1887. 

» Per  ton. 


t  Per  cable  yard. 


COMMERCIAL  STATISTICS  FOR  THB  CALENDAR  TBAR  OF  1886. 

Beoeipte  and  ehipmente. 


Tons. 

Valae. 

Coal 

276,000 
865,000 
355,214 

$1,375,000 
2.337,000 
60,827,740 

Stone 

Miscellaneons 

Total 

995,214 

64, 539, 740 

Vessels  employed  in  above  traffic, 
[Branght,  6  to  11  feet] 


Number. 

Tonnage. 

Owned  in  district  1 

Steamers * 

18 
56 
21 
85 

3.887 
6,068 
4.133 
14,088 

Sail  vessels '.....II! 

Barges 

Not  owned  iu  district:  Vessels  of  all  kinds 

Total 

190 

28^176 
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LETTER  OF  LIEUTENANT- COLONEL  V.   0. 

NEERS. 


HOUSTON,  CORPS  OF  BNGI- 


Engineer  Office,  U.  8.  Army, 

New  York,  December  21, 1887. 
Sir:  In  my  last  annual  report  on  the  improvement  of  the  Connecti- 
cut River  below  Hartford  I  state  that — 

It  seems  evident  .from  experience  that  the  completion  of  the  works  proposed  in 
1880  for  the  improvement  of  the  river  from  Hartford  to  Middletown  will  not  obviate 
the  necessity  for  annual  dredging,  and  it  is  not  therefore  considered  advisable  to  con- 
tinue that  project,  except  pemaps  by  shore  protection,  which  may  reduce  the  amount 
of  dredging  needed.  It  is  proposed  to  coofine  future  operations  to  annual  dredging, 
stren<vthening  the  jetties  at  the  month  of  the  river,  and  shore  protection  between 
Hartford  and  Middletown.  An  estimate  for  completing  the  jetties  and  shore  protec- 
tion will  be  submitted  as  soon  as  practicable.  Until  that  is  done  the  estimate  for 
completion  of  existing  project  will  be  the  same  as  in  the  last  annual  report. 

In  1867  a  survey  of  the  Connecticut  River  below  Hartford  was  made 
by  Mr.  Theo.  G.  Ellis;  civil  engineer,  under  my  direction,  and  I  sub- 
mitted a  report  on  this  survey,  dated  January  11, 1868.  (Annual  Re- 
port of  the  Chief  of  Engineers  for  1868,  page  754.) 

This  report  contained  an  estimate  of  $70,000  for  improving  the  river 
between  Hartford  and  Middletown,  and  including  $9,000  for  deepening 
the  bar  at  the  mouth  of  the  river.  This  was  principally  for  dredging 
and  removing  obstructions.  An  estimate  of  $10,000  for  annual  main- 
tenance was  also  submitted.  The  results  of  work  done  in  the  river  be- 
tween Hartford  and  Middletown  since  work  was  commenced,  in  1871, 
confirm  the  views  I  expressed  in  my  report,  that  the  most  satisfactory 
and  economical  method  of  maintaining  the  channel  in  this  part  of  the 
river  is  by  periodical  dredging. 

There  has  actually  been  expended  in  dredging  between  Hartford  and 
Middletown  from  1871  to  1887,  including  $2,606.80  expended  by  private 
parties — 

In  1871 123,588.59 

For  the  sixteen  years  followiug 93,407.60 

Total.. .-,  116,996.09 

The  average  annual  expenditure  since  1871  being  $5,838. 

In  1878  and  1879  a  survey  was  made,  under  direction  of  General  O. 
K.  Warren,  of  the  river  from  Hartford  to  Rocky  Hill,  with  a  view  of 
planning  a  system  of  permanent  improvement  The  system  proposed 
(Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  396)  consisted 
of  bank  protection  and  wing-dams  at  an  estimated  cost  of  $330,487,  as 
follows  : 


Hartford  Bar i $33,464 

CJay  Banks  Bar 69,116 

Pratt's  Ferry  (or  Naabno)  Bar  ..     64, 735 
Press  Barn  Bar 41,140 


Glastonbury  Bar 114,922 

BividendBar 7,110 

Total 330.487 


No  dredging  is  included. 

The  only  work  done  under  this  project  is  a  wing-dam  at  Glastonbury 
near  the  convex  bank,  4,950  feet  in  length,  at  a  cost  of  $11,374.60,  and 
a  dike  at  Hartford  near  the  concave  bank,  3,698  feet  long,  at  a  cost  of 
$27,018.20.  The  location  of  these  works  is  shown  in  sketch,  page  636, 
Annual  Report  of  the  Chief  of  Engineers  for  1885.  The  project  at  Glas- 
tonbury contemplated  in  addition  protection  on  the  opposite  bank,  with- 
out which  no  benefit  could  be  expected,  but  at  Hartford  the  project  has 
been  completed  and  extended,  and  the  work  appears  to  bo  as  well 
located  as  possible  to  produce  the  effects  anticipated.  It  is  near  the 
concave  bank,  and  the  channel  is  close  to  it.    Favorable  results  are  to 
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be  expected  here,  if  at  any  point.  This  work  was  commenced  in  the 
fall  of  1882  and'  completed  in  1883  to  3  feet  above  low  water;  it  was 
raised  to  4  feet  above  low  water  for  about  two-thirds  of  its  length  in 
1886. 

Ilie  annual  quantity  and  cost  of  dredging  in  the  past  four  years  at  this 
locality  hais  been  as  follows : 


Number  of 

onbio  yards 

dredged. 

,  Cost. 

1884 

30,028 
17,742 
22,225 
82,104 

$8,002.80 
1,774.20 
2.222.50 

1885 

1886 : :.::::::::::;:.::.;::::...;::.:::::::::;::..:;:...:::::.:.:.:. 

1887 

si  768. 17 

A¥fling9 por  annnin 

2, 68a  92 

The  annual  average  amount  and  cost  of  dredging  actually  done  at  this 
locality  for  eleven  years  previous  to  1884  was  as  follows : 

Average  annual  amoant ...cable yards..  8,248 

Average  annaal  oost |1,515.&8 

While  this  increased  amount  is  not  caused  by  the  dike,  the  resplt 
shows  that  a  large  amount  of  dredging  is  still  necessary  every  year  to 
meet  the  requirements  of  navigation.  Similar  results  are  to  be  expected 
at  the  other  i)oints  when  wing-dams  and  shore  protections  have  been 
designed. 

During  1887  dredging  was  done  three  different  times  at  Hartford, 
owing  to  frequent  freshets. 

I  feel  satisfied  that  no  system  of  permanent  improvements  can  be 
constructed  at  a  reasonable  cost  which  would  entirely  obviate  the  nec^- 
sity  of  annual  dredging  or  reduce  the  amount  sufficiently  to  Warrant 
the  expenditure.  The  reasons  for  this  may  be  found  in  the  following 
flEicts: 

The  portion  of  the  river  under  consideration  winds  through  bottom 
lands  from  Hartford  to  Bocky  Hill,  a  distance  of  11  miles  by  river  and 
7f  miles  in  a  straight  line.  The  bed  is  continually  changing  by  erosion 
of  the  concave  banks  and  accretions  on  the  convex  banks.  The  extreme 
variation  in  the  water  level  at  Hartford  is  about  30  ieet,  with  correspond- 
ing variation  in  discharge  from  5,000  cubic  feet  per  second  to  211,000 
cubic  feet  per  second.  The  water  falls  rapidly  after  freshets,  and  ^le 
low  water  discharge  is  not  sufficient  to  cut  out  such  a  channel  as  is 
needed  for  purposes  of  navigation.  At  present  prices  for  dredging  the 
channel  can  be  maintained  at  a  moderate  cost. 

I  would  therefore  recommend  that  future  operations  be  confined  to 
completing  the  jetties  at  the  month  of  the  river  to  a  height  of  5  feet 
above  high  water  and  a  top  width  of  6  feet;  widening  the  channel  be- 
tween the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water, 
and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound. 

The  channel  between  the  jetties  was  excavated  in  1884  and  1885  to  a 
depth  of  "12  feet  below  mean  low  water  for  a  width  of  120  feet,  increas- 
ing the  navigable  depth  about  5  feet.  A  slight  shoaling  has  since  oc- 
curred. 

The  amount  required  for  this  work  is  estimated  as  follows : 

Completing  Jetties |60,000 

Dredging  ofaannel  between  them 20,000 

Total 80,000 
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Average  annaal  amount  for  maintenance  of  channel  from  Hartford  to 
Long  Island  Sonnd,  $10,000. 

Should  these  recommendations  be  approved,  it  is  proposed  to  modify 
the  project  accordingly. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineebs,  IJ.  8.  A. 


[Fiiat  indorBement.] 

Offioe  Ohief  of  Enoinbebs, 

U.  8.  Abmy, 
December  22, 1887. 

Bespectfnlly  returned,  approved. 

After  sach  record  as  may  be  necessary  has  been  made  this  paper  will 
be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jas.  O.  Post, 
Major  of  Engineers. 


[Second  indorsement.] 

Engineeb  Office,  U.  8.  Abmt, 

New  York,  December  27, 1887. 
Respectfully  returned  to  the  Ohief  of  Engineers,  the  necessary  record 
having  been  made. 

D.  O.  Houston, 
Lieut  CoL  of  Engineers. 


D4. 

IMPBOVEMENT  OF  CLINTON  HABBOB,  CONNECTICUT. 

Olinton  Harbor  is  on  the  north  shore  of  Long  Island  8ound,  about  10 
miles  west  of  the  mouth  of  the  Oonnecticut  Biver.  It  consists  of  an 
open,  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  Biver,  a  small 
stream  which  flows  easterly  in  front  of  the  town  wharves  and  empties 
into  the  bay.  For  three-fourths  of  a  mile  above  its  mouth  the  river  is 
separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh.  About 
1840  a  breach  was  made  through  this  strip  a  half  mile  above  the  mouth 
of  the  river,  which  diverted  a  considerable  part  of  the  tidal  flow,  and 
since  then  two  shoals  have  formed,  one  just  inside  the  river's  mouth, 
with  4.5  feet  of  water,  and  one  out  in  the  bay,  shortly  before  reaching 
deep  water  in  the  sound,  with  a  depth  of  4  feet.  It  is  said  that  for- 
merly there  were  depths  of  from  8  to  12  feet  on  both  these  bars,  and  that 
shoaling  occurred  soon  after  the  breach  was  made. 

PBOJBOT  FOB  IllPBOVEMENT. 

By  act  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  same  year.    In  his  report  on  the  survey, 
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dated  January  17, 1882,  and  printed  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1882,  Part  I,  page  630,  Colonel  Barlow,  U.  S.  Engi- 
neers,  snbmitted  a  project  for  restoring  the  original  condition  of  the 
channel  by  closing  the  breach,  and  by  subsequently,  should  the  in- 
creased tidal  current  not  produce  the  deepening  desired,  dredging 
through  the  shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
the  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURINa  THE  FISCAL    YEAR  ENDING  JUNE  30,  1888. 

Nothing  was  done;  the  available  funds  were  not  sufficient  for  con- 
tinuing the  improvement. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
costing,  exclusive  of  superintendence,  $2,219.34.  An  examination  made 
in  1885  showed  that  it  had  settled  about  2  feet  and  would  require  500 
tons  of  stone  to  build  it  up  to  full  height ;  also  that  no  material  change 
in  the  channel  had  taken  place  since  the  dike  was  built.  It  seems  es- 
tablished that  the  increase  of  tidal  flow  will  not  of  itself  deepen  the 
channel  as  desired. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
harbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  improvement  of  this  harbor  is  the 
one  of  $3,000  in  1882,  expended  in  construction  of  the  dike. 

Clinton  Harbor  is  in  the  collection  district  of  Hartford.  The  nearest  light-honse  is 
in  Falkner's  Island,  8  miles  southwest.  Fort  Hale,  New  Haven  Harbofi  22  miles 
west,  is  the  nearest  work  of  defense. 

Money  statement, 

July  1,  1887,  amount  available $252.73 

July  1, 1888,  balance  available 208.73 

{Amount  (estimated)  required  for  completion  of  ezistinff  project 7, 000 

Amountthatcanbeprofitablyezpendedinfiscal  vearendinff  Jane30,1890  7, 000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COHMBRCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1886. 

Arrivals  and  departures  of  vessels 90  to  100 

Shipments : 

Wood  and  lumber tons..      2,000 

Hay  and  straw do...  500 

Total do...  2,500 

Receipts : 

Coal tons..  1,200 

Lumber Mfeet..  108 

Oysters bushels..  10,000 

Draught  of  vessels  using  the  harbor feet..  4i  to   7^ 

Tonnage  of  vessels  using  the  harbor tons..  30  to  160 
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IMPROVEMEirr  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
extending  about  4  miles  inland  and  from  1  to  2  miles  wide.  The  Mill 
and  Qainnipiac  rivers  empty  into  the  head  of  the  harbor;  these  river» 
are  of  no  45ommercial  importance  except  for  tidal  navigation  at  and  near 
their  months.  The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with 
mud  and  sand  flats  on  either  side.  When  the  Government  began  work 
in  this  harbor  in  1867,  the  available  low- water  depth  above  Crane's  Bar, 
about  a  third  way  down  the  harbor,  was  9  feet;  thence  to  Fort  Hale, 
which  is  about  half  way  down,  it  was  16  feet  or  over;  a  short  distance 
below  Fort  Hale  was  a  bar  of  very  soft  mud  extending  across  the  har- 
bor, with  13  feet  available  depth  at  mean  low  water.  The  entrance  to 
the  harbor  was  partly  obstructed  by  several  sunken  rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  southwest  ledge  and  the  comple- 
tion of  the  present  plan  for  breakwaters  will  obviate  the  necessity  for 
further  work  upon  these  rocks. 

The  work  qf  deepening  the  channel  in  this  harbor  has  for  the  most 
part  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  to  comply 
with  subsequent  appropriations  and  not  based  upon  examinations  or 
surveys  ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doc.  No. 
95,  Forty-lirst  Congress,  third  session,  and  also  on  page  771  of  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1871,  General  Warren  says 
that  "the  business  of  New  Haven  requires  that  there  should  be  a  chan- 
nel dredged  200  feet  wide  and  to  a  depth  of  14  teet  at  mean  low  water 
up  to  the  wharves,"  and  that  this  is  "  in  many  respects  more  important 
to  New  Haven  than  the  removal  of  the  rocks  at  the  entrance  to  the 
harbor."  It  was  estimated  to  cost  $64,815.  March  3, 1871,  $40,000  was 
appropriated  and  expended  in  the  same  year  in  making  a  channel  13 
feet  deep,  200  feet  wide  up  to  Long  Wharf,  350  feet  wide  at  the  bend  at 
Long  Wharf,  and  100  feet  wide  from  there  to  the  Steam-boat  Wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc.  No.  137, 
For^-second  Congress,  first  session.  General  Warren  submitted  an  esti- 
mate of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across  Fort 
Hale  Bar,  adding  that  there  wa«  some  doubt  as  to  the  permanence  of  such 
a  channel.  June  10, 1872,  $15,000  was  appropriated  for  the  removal  of 
rocks,  and  $20,000  for  harbor  improvement  3  the  former  amount  was 
expended  upon  Luddington  rock ;  the  latter,  with  part  of  an  appropria- 
tion of  $'.^5,000  made  March  3, 1873,  was  expended  in  dredging  on  the 
Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the  channel  had 
been  made  16  feet  deep  and  200  feet  wide,  as  proposed ;  it  soon  filled  to 
Dearly  its  former  condition.  The  13-foot  channel  above  Long  Wharf 
was  also  widened  to  110  feet. 
'    In  the  Annual  Report  for  1873,  General  Warren  says : 

It  19  thonglit  that  no  improvement  here  beyond  what  can  be  accompliBhed  with  the 
funds  now  available  is  called  for  on  the  part  of  the  United  States  and  no  farther  ap- 
propriation is  asked  for. 
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No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was  rec- 
ommended in  the  Annual  Eeport  for  that  year. 

In  a  report  dated  January  27, 1876,  in  reply  to  the  first  part  of  a  res- 
olution of  the  House  of  Representatives,  January  21, 1875,  asking  "  for 
a  report  from  surveys  already  made,  in  regard  to  the  expediency  of 
widening  and  deepening  the  main  channel  of  New  Haven  Harbor,  Con- 
necticut, to  a  depth  not  exceeding  20  feet,  and  also  the  expediency  and< 
estimate  of  cost  of  a  breakwater,''  •  •  •  Colonel  Barlow,  United 
States  Engineers,  then  in  charge,  presented  estimates  (see  Annual  Be- 
port  for  1875,  Part  II,  page  250); 

For  channel  400  feet  wide  and '20  feet  deep |416,490 

For  channel  400  feet  wide  and  18  feet  deep 1 276,990 

For  channel  300  feet  wide  and  aO  feet  deep 329,925 

For  channel  300  feet  wide  and  18  feet  deep 208,890 

Also,  February  8,1875,  in  reply  to  request  from  the  Chief  of  Engineers, 
he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13-foot 
channel  above  Long  Wharf,  already  110  feet  wide.  In  submitting  these 
reports  the  Chief  of  Engineers  recommended  the  latter  work  "  as  being 
of  immediate  importance,  and  whatever  action  may  be  taken  upon  the 
project  of  making  a  20-foot  channel,  this  at  least  should  be  done."  In 
a  subsequent  report  on  the  same  matter,  February  9, 1875,  Colonel  Bar- 
low presents  an  estimate  of  $35,000  for  widening  the  channel  above 
Long  Wharf  to  400  feet ;  this  was  transmitted  to  the  House  of  Repre- 
sentives  by  the  Secretary  of  War,  February  13,  1875,  ^h  favorable 
indorsement  of  the  Chief  of  Engineers.  This  latter  plaWwas  carried 
out  under  the  appropriation  of  $10,000  made  March  3, 1875,  with  a  bal- 
ance of  about  $6,000  from  previous  appropriations,  and  the  13-foot  chan- 
nel was  made  415  feet  wide  above  Long  Wharf,  the  price  of  work  being 
much  lower  than  had  been  estimated. 

Nothing  was  appropriated  for  this  harbor  in  1876  or  1877. 

In  the  Annual  Eeport  for  1877,  Colonel  Barlow  refers  to  the  estimates 
submitted  in  letter  of  January  25,  187j,  and  recommends  that  the  chan- 
nel below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its  then 
dimensions,  200  feet  wide  and  13  feetdeep,  not  affording  "suflBcient  space 
for  convenient  navigation ; "  the  estimated  cost  was  $40,000.  In  1878, 
under  an  appropriation  of  $25,000,  made  June  14, 1878,  the  channel  was 
dredged  to  length  and  depth  as  proposed,  with  width  of  300  feet. 

In  a  letter,  February  4,  1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  Annual  Eeport  of  the 
Chief  of  Engineers  for  1879,  Part  I,  page  336),  Colonel  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  that 
below,  to  secure  400  feet  width  with  16  feet  depth  from  the  Steam-boat 
Wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet  wide  and 
16  feet  deep  through  Fort  Hale  Bar;  the  work  above  Fort  Hale  was 
estimated  to  cost  $65,000,  that  below  $35,000.  The  proposed  depth  and 
slightly  greater  width  above  Fort  Hale  wer<?  obtained  by  October,  1881, 
under  three  successive  appropriations  of  $15,000  each,  in  1879, 1880,  and 
1881 ;  nothing  had  been  done  on  the  Fort  Hale  Bar. 

In  the  Annual  Eeport  for  1879,. a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Eeport  for  1880  (Part  I,  page  445),  Colonel  Barlow 
renews  his  recommendation  for  dredging  a  channel  through  Fort  Hale 
Bar  500  feet  wide  and  16  feet  deep. 

In  tUe  Annual  Report  forX88l  (Part  I,  page  592),  after  current  ob- 
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servations  and  borings  had  been  made,  a  dike  from  Sandy  Point  is 
recommended,  the  length  to  be  determined  experimentally  as  construc- 
tion progresses,  but  to  be  at  least  4,400 feet,  which  length  was  estimated 
to  cost  $60,000. 

Under  appropriation  of  $30,000,  made  August  2, 1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2,  L882.  The  project  as 
approved  consisted  of  a  dike  connected  with  Sandy  Point  by  a  shore- 
arm  about  2,160  feet  long,  and  extending  southward  as  a  channelarm 
about  3,200  feet,  the  channel-arm  and  part  of  the  shore-arm  to  be  built  of 
creosoted  piling  in  double  rows  filled  in  with  stone.  In  1883,  the  loca- 
tion of  the  shore-arm  was  modified,  upon  the  request  of  oyster-growers 
in  the  vicinity^  and  in  1886  the  method  of  construction  was  modified  in 
order  to  use  riprap  instead  of  creosoted  piling,  the  latter  being  found 
more  expensive  both  to  construct  and  to  keep  in  repair. 

The  appropriations  of  1882  and  1886  were  expended  upon  the  dike, 
building  rather  more  than  one-half  of  the  work.  The  appropriation  of 
1884  was  expended  in  dredging  under  a  special  project  for  widening  the 
channel  above  Long  Wharf  with  depths  of  8  and  12  feet,  and  for  re- 
moving part  of  the  piers  and  abutments  of  Tomlinson's  Bridge,  just 
above  the  steam-boat  wharf,  which  bridge  was  at  that  time  being  re- 
built 

The  present  project  for  making  a  16-foot  channel  across  Fort  Hale 
Bar  includes  the  completion  of  the  dike  at  an  estimated  cost  of  $46,000 
and  dredgin  Aa  channel  16  feet  deep  through  the  bar,  which,  for  400  feet 
width,  is  estimated  to  cost  $47,000;  total  cost,  $93,000  (see  revised  es- 
timates. Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  pages 
599  and  600.) 

OPEBATIONS  DUElNa  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1888. 

The  contract  for  extending  the  dike  from  Sandy  Point,  which  in  June, 
1887,  was  awarded  to  Owen  J.  Oonley,  of  Guilford,  Conn.,  was  executed 
under  date  of  July  1, 1887.  The  contract  provided  for  building  about 
450  linear  feet  of  dike  extension,  using  riprap,  to  be  furnished  and  de- 
livered in  place  at  a  cost  of  $1.03  per  gross  ton.  Work  under  this  con- 
tract was  begun  August  27,  1887,  and  the  contract,  being  twice  ex- 
tended, was  completed  January  28, 1888.  The  total  amount  of  stone  de- 
livered in  the  dike  was  4,951  tons,  and  the  length  of  work  built  was 
570  feet. 

PBESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  this  bar  there  is  a  16-foot  chann^  ap  to  Tomlinson's 
Bridge,  at  the  head  of  the  harbor,  with  fkt>m  400  to  600  feet  width.  Just 
below  the  Sewer  Dock,  on  the  west  side  of  the  channel,  is  an  anchorage 
basin  of  about  2  aoxes  area  and  8  feet  depth,  and  on  the  east  side  of  the 
channel  above  Long  Wharf  an  additional  width  of  about  100  feet  has 
been  dredged  12  feet  deep  or  over. 

Of  the  Sandy  Point  Dike,  the  shore-arm,  2,140  feet  long  and  1,359 
feet  of  the  channel-arm  (including  an  ice-breaker  20  feet  long)  has  been 
built;  1,294  feet  of  the  inner  end  of  the  shore-arm  are  of  riprap;  the 
outer  part  of  the  shore-arm,  846  feet  long  and  254  feet  at  the  north  end 
of  the  channel-arm,  is  built  of  two  rows  of  creosoted  piling,  8  feet  apart 
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from  out  to  out,  and  filled  in  with  stone;  1,0S5  feet  of  the  chaDnel-arm 
south  of  the  pile-work  are  built  of  riprap,  of  which  the  north  273  feet 
are  on  a  log  foundation ;  the  ice-breaker  at  the  north  end  of  the  channel- 
arm  is  also  of  heavy  riprap  on  log  foundation. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  dike  will  be  completed  and  the  chan- 
nel dredged  through  Fort  Hale  Bar.  The  estimated  cost  of  this  is 
$93,000,  to  which  should  be  added  an  estimate  of  $5,000  annually  re- 
quired for  maintenance  of  channels  and  for  repair  of  dike. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  been 
made  as  follows,  viz : 


Date. 


ApplioAtio] 


Amount. 


Aug.  30, 185S 
July  11, 1870 
Mar.  3,1871 
June  10, 1872 
Mar.  8,1878 
Mar.  3,1875 
Jane  18, 1878 
Mar.  3,1879 
Jane  14. 1880 
Mar.  3.1881 
Aug.  2.1882 
July  5,1884 
Aug.    5.1880 


Bemoval  of  Middle  Kook,  not  expended  until  1867  .. 

Hemovalof  rocka 

Dredging  (13  feet)  above  Fort  Hale 

Dredging  (10  feet)  Fort  Hale  Bar ;  romoTal  of  rooks 

Dredging  (16  feet)  Fort  Hale  Bar 

Dredging  (13  foet)  above  Long  Wharf : 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 

Dredging  (16  feet)  above  Long  Wharf >.. 

do 

Dredging  (16  foet)  Long  Wharf  to  Fort  Hale 

Sandy  Point  Dike 

Dredging  (18. 12,  and  8  feet)  above  Long  Wharf...., 
Sandy  Point  Dike 

Total 


$8,000 
16,000 
40,000 
35,000 
25,000 
10,000 
25,000 
15^000 
16,000 
15,000 
30,000 
10,000 
20,000 


261,000 


Now  Haven,  the  port  of  entry  for  the  coHectlon  distriot  of  New  Haven,  is  sitoated 
at  the  head  of  New  Haven  Harbor,  about  ^  miles  from  Long  Island  Sonnd.  There  is 
a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor.  Fort  Hale,  2  miles 
below  the  city,  commands  the  channel. 

Money  statement. 

Julyl,  1887,  amount  available 17,818.93 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6,488.9R 

Julyl,  1888, balance  available 1,3S9.98 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 16, 329. 98 

{Amount  (estimated)  required  for  completion  of  existing  project 78, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  78, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  ef  river  and 
harbor  acts  of  1866  and  1867. 


Ahttract  of  oontraoifor  imprwifig  New  Haven  Harbor,  Ckmneotieut,  in  force  during  the 
fiscal  year  ending  June  30,  1888. 


Name  and  address  of  con- 
tEAOtor. 

Date. 

Sabjeot 

Price 
per  ton. 

Semarks. 

Oven  J.  Conley,  Gnilford, 
Conn. 

July  1,  1887 

Delivery  of  riprap  and 
extension  of  dike. 

$L03 

Contract  completed  Jan- 
aaiy28,1888. 
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COMMERCIAL  STATISTICS  FOR*  THE  CALENDAR  TEAR  1886. 
FOREIGN  COMMERCE. 

Value  of  imports $580,054.16 

Value  of  exports..., $1,349,656.06 

Rcveuue  receipts |2&7,811.64 

Vessels  entered  fW>m  foreign  ports 35 

Vessels  cleared  for  foreign  ports 20 

DOMESTIC  COMMERCE. 

Vala«. 


R«oeipt8 1,653,700        #81,787,300 

ShipmenU 540,000      Not  known. 

VESSELS  ARRIYINO  AND  DEPARTING. 

[Draught,  8  to  20  feet ;  tonnage,  100  to  1, 400  tons. 

Nnmber. 

Steamers 6,990 

Sail-vessels 9,000 

Barges 6,540 

Total 22,470 


D6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  accessible  natural  harbor  of  any  con- 
siderable area  and  depth  in  Long  Island  Sonnd  between  New  London 
Harbor,  45  miles  east,  and  Hnntington  Bay,  32  miles  southwest.  At 
this  point  Long  Island  Sound  is  at  its  widest,  and  the  broad,  open 
month  of  the  harbor  left  the  anchorage  ground  exposed  to  storms  from 
a  southerly  quarter,  so  that  vessels  driven  in  by  stress  of  weather  were 
frequently  obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  d  miles  up 
the  harbor,  and  to  anchor  in  the  dredged  channel  in  order  to  reach  se* 
cure  shelter. 

PROJECT. 

December  15,  1874,  the  harbor  commissioners  of  New  Haven  ad- 
dressed a  memorial  to  the  members  of  Congress  from  Connecticut  ask- 
ing that  measures  be  taken  ^<to  procure  appropriations  by  Congress  for 
deepening  the  main  ship-channel  of  the  harbor  to  20  feet,  and  for  con- 
structing a  breakwater  from  the  light-house"  (then  on  Five-Mile  Point) 
•*  to  Southwest  Ledge."  The  memorial,  printed  in  House  Ex.  Doc.  No. 
162,  Forty-third  Congress,  second  session,  stated  that  the  breakwater 

Sntemplated  would  add  greatly  to  the  value  of  the  harbor  as  a  harbor 
refuge. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Bepresen- 
tatives  asking  "for  a  report  from  surveys  already  made,  in  regard  to 
the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet ;  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  eutranoa  of  said,  harbor  and  Soatbw^sti'  ji^dgei  so 
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called^  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  protection  of  said  harbor.''  In  reply  to  this  resolution 
a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27, 1875,  printed  in  House  Ex.  Doc.  above  mentioned  and  also 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  II,  page 
251,  suggesting  three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adam's  Fall  Eock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  further  north,  running  nearly  west  from  Five- 
Mile  Point.  , 

Estimates  of  cost  ranging  from  $248,000  to  $405,330  were  submitted, 
and  with  tbe  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject.  The  question  of  a  westerly  breakwater 
does  not  appear  to  have  been  considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
Reports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  "for  the  construction  of  breakwater 
at  !N"ew  Haven,  Conn.''  In  August  of  the  same  year  an  examination 
of  part  of  the  mouth  of  the  harbor  was  made,  and  a  map  transmitted 
to  the  Chief  of  Engineers  with  several  projects  for  breakwaters,  which 
were  referred  to  the  Board  of  Engineers  for  report.  The  report  of 
the  Board,  dated  November  24,  1879,  and  printed  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449-452,  recom- 
mended a  breakwater  from  Southwest  Ledge  to  Quipes  Ledge  as  coti- 
templated  in  the  resolution  of  the  House  of  Representatives  of  January 
21, 1875,  but  as  the  anchorage  ground  would  still  be  exposed  to  south- 
westerly gales,  the  Board  stated  as  its  opinion  that  a  breakwater  ex- 
tending northwest  from  Luddingtou  Rock  would  be  necessary.  Their 
plan  provided  for  two  riprap  breakwaters,  12  feet  wide  on  top,  rising  6 
feet  above  high  water,  with  exterior  slopes  of  one-third  and  interior 
slopes  of  two  thirds  with  estimates  as  follows: 

ESTIMATE  FOR  BREAKWATER  FROM  LIGHT-HOUSE  LEDGE  TO  QUIXE8  LEDGE. 

Length  of  coDstniction yards..        1,100 

Average  height  of  work feet 32 

Average  crose-seotion yards..  299 

Cost  per  onbic  yard $2.00 

328. 900  cubic  yards,  at|2 $657,800 

ESTIMATE  FOR  BREAKWATER  IN  THE  VICINITY  OF  LUDDINGTON  ROCK. 

Length yards 1,400 

Average  height feet 28 

CroBH-section square  yards..  233^ 

326,667  cubic  yards,  at  $2 $653,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
house Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction  overlying  Ludding- 
tou fiock.  This  report  was  transmitted  to  the  Secretary  of  War  by  the 
Chief  of  Engineers,  with  suggestion  that  the  appropriation  ($30,000)  be 
applied  toward  the  construction  of  the  easterly  breakwater,  and  was 
approved  by  him  January  31, 1880.  Before  work  had  been  begun  the 
details  of  cross-section  were  modified  with  approval  of  the  Chief  of  En- 
gineers, so  that  the  exterior  slope  should  be  J  and  the  interior  -t-. 
ENG  88 ^35 
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The  first  load  of  stooe  was  delivered  April  22,  1880,  begiiming  the 
east  breakwater  at  the  end  resting  upou  Southwest  Lodge;  under  sub- 
sequent appropriations  it  has  been  extended  northga8terl3\  and  up  to 
July  1,  18S7, 2,412  lineal  feet  of  this  breakwater  has  been  built,  using 
212,541  tons  of  granite. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

The  contract  dated  October  22,  1886,  with  T.  J.  Allen,  of  Few  York 
City,  for  delivering  about  57,000  tons  of  gi-anite  in  the  breakwater  at 
the  rate  of  $1.12  per  ton,  which  was  in  progress  at  the  beginning  of  the 
fiscal  year,  was  extended  to  December  31, 1887,  under  which  extension 
it  was  completed,  55,822  tons  of  granite  having  been  delivered  and  656 
lineal  feet  of  the  breakwater  built  under  the  contract.  Of  these 
amounts  33,179  tons  of  stone  were  delivered  and  391  lineal  feet  of 
breakwater  constructed  since  July  1, 1887. 

Under  the  unexpended  balance  of  the  last  appropriation,  proposals 
for  further  extension  of  the  east  breakwater  were  received  April  21, 
1888,  and  a  contract  dated  May.  11,  1888,  was  entered  into  with  John 
Beattie,  of  Leete's  Island,  Connecticut,  for  delivering  about  6,000  tons 
of  granite.  Work  under  this  contract  began  May  22,  and  is  now  in 
progress,  the  contract  expiring  September  28,  1888;  up  to  June  30, 
1888, 1,251  tons  of  granite  were  delivered  and  15  lineal  feet  of  the  break- 
water built. 

During  the  past  fiscal  year  the  total  amount  of  stone  received  is 
34,430  tons,  and  the  total  length  of  breakwater  built  is  406  feet. 

PRESENT  CONDITION  OF  WORK. 

The  east  breakwater  is  now  2,818  feet  long,  being  nearly  seven-eighths 
of  its  projected  length  of  3,300  feet.  It  contains  246,971  tons  of  stone, 
and  has  cost  ^supervision,  etc.,  included)  about  $100  per  linear  foot. 
The  part  first  ouilt  has  settled  somewhat  and  needs  repairing. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed,  first,  to  complete  the  east 
breakwater,  and  then  to  build  the  west  one.  About  $40,000  will  be  re- 
quired to  finish  the  east  breakwater.  Should  suflQcient  appropriation 
be  made  work  on  both  could  be  prosecuted  at  the  same  time. 

In  its  report  of  November  24,  1870,  the  Board  of  Engineers  states  as 
its  opinion  "  that  after  the  completion  of  a  certain  portion  of  the  east'^ 
erly  breakwater  the  westerly  one  should  be  promptly  commenced.'' 
Appropriations  have  not  heretofore  been  sufficiently  large  to  justify 
working  in  both  places,  but  the  easterly  breakwater  will  soon  be  com- 
pleted, when  work  upon  the  westerly  one  will  be  begun.  The  question 
now  is  as  to  its  location.  In  reference  to  this  the  Board  says:  "If  it  be 
built  in  a  northwest  and  southeast  direction  it  would  cover  not  only  the 
deep-water  anchorage,  but  to  some  extent  the  harbor  above."  As  the 
object  of  the  westerly  breakwater  was  to  protect  the  anchorage  from 
southwesterly  gales  and  the  length  was  fixed  at  4,200  feet,  it  is  evident 
that  it  should  have  a  northwesterly  direction  from  Luddington  Eock ;  a 
breakwater  of  that  length  in  a  southwesterly  direction  would  afford  no 
protection  from  southeasterly  gales. 

The  harbor  commissioners  of  New  Haven  have  expressed  a  desire  that 
the  location  of  the  westerly  breakwater  be  changed  so  as  to  extend  in 
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a  southwesterly  direction  from  Laddingtou  Bock,  and  that  its  length 
be  increased,  on  the  ground  that  the  harbor  of  refuge  under  the  present 
project  is  not  of  suflacient  capacity.  A  supplementary  report  will  be 
submitted  as  to  the  necessity  of  thus  increasing  the  capacity  of  the 
harbor. 

During  the  ensuing  year  $500,000  could  be  profitably  expended  in 
completing  the  easterly  breakwater  and  in  beginning  the  westerly  one, 
whether  the  location  and  length  of  the  latter  be  modified  or  not. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
follows,  viz : 


Date. 


Application. 


,  Amount. 


Mar.  3,1879 
June  14, 1880 
Mar.  3,1881 
Ang.  2,1882 
Jnly  6,1884 
Aag.   5,1886 


East  breakwater...: 

do 

do 

do 

do 

East  breakwater  (partially  expended) . 


ToUl . 


930,000 
30, 000 
60.000 
60,000 
40,000 
75,  OOO 


295, 000 


New  Haven,  the  port  of  entry  for  the  colleotion  district  of  New  Haven,  is  sitnated 
at  the  head  of  New  Haven  Harbor,  abont  4  miles  north  of  the  breakwater.  There  is 
a  light-honse  on  Southwest  Ledge,  at  the  west  terminus  of  the  east  breakwater.  Fort 
Hale,  2  miles  north  of  the  breakwater,  commands  the  channel. 

Money  statement 

July  1, 1887,  amount  available $47,977.49 

July  1, 1888,  amount  expended  during  fiscal  year,  excusive  of 

liabilities  outstanding  July  1, 1887 $39,786.aS 

July  1,  1888,  outstanding  liabilities I,688.a5 

July  1,  1888,  amount  covered  by  existing  contracts 6, 411. 15  ' 

47,886.28 

July  1,  1888,  balance  available 91.21 

Amount  appropriated  by  act  of  August  11,  1888 75,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 75, 091. 21 

rAmouut  (estimated)  required  for  completion  of  existing  project 941, 134. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  500, 000. 00 
i  Submitted  in  compkance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  ot  1866  and  1867. 


Abstract  of  bids  for  extending  the  breakwater  at.Xew  Havenj  Conn.j  opened  at  Engineer 
Office,  U,  S.  Army,  New  York  City,  April  21,  1888. 


No. 


Xameand  address  of  bidders. 


Rate 

per  fcross 

ton. 


John  Beartie,  Leete's  Island,  Conn $1. 35 

Chas.  H.  Edwards,  Quiucy,  Mass i         J .  59 

S.  &  E.  S.  Belden,  Rocky  Hill.  Conn I         1.16 

A.  M.  Newton,  New  York  City 1, 


Total    [ 
for  6.600  : 
tons. 


Remarks. 


$8,775     Granite. 
10. 335 

7, 540  I  Sandstone  from  Portland.  Conn. 
10,400  ' 


*  Entered  into  contract  May  11. 1888 ;  in  pniicreBS. 

t  Lowest  bid  rejected,  with  approral  of  the  Secretary  of  War.  May  2, 1888 ;  granite  being  a  better 
tnaterial  for  the  work,  and  worth  the  difference  in  price. 
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Abstract  of  contracts  for  extending  Xew  Haven  Breakicater,  in  force  during  the  fiscal  year 

ending  June  30,  1^88. 


Name  and  address  of 
contractors. 

Date. 

Subject. 

Price 
per  ton. 

Remarks. 

T.F.AUen,  New  York 

City. 
Jobn  Beattie,  Leete*s 

Oct  22,  1886 
May  11, 1888 

Delirerinff  riprap  and  ex- 

tendingDreakwater. 
do 

$1.12 
1.35 

Contract    completed    D»> 

cember  81, 1887. 
In  progress. 

Island,  Conn. 

COMMERCIAL  STATISTICS   FOR  THE  CALENDAR  YEAR  1686. 

Vessels  passing  Sew  Haven  Breakwater. 


Vessels. 


No. 


Men-of-war 28 

Steam-ships .!    1,910 

Steamers  of  all  kinds 16,276 

Bblps,  barks,and  brigs 412  ij 


Vessels. 


No. 


Scboonersftnd  sloops 
Barges  in  tow 

Total 


15,84ff 
l(«,6ao 


52,502 


These  iignres  are  not  complete,  as  many  vessels  would  pass  unobservc<l  in  night  or 
in  thick  weather. 

The  yalue  of  the  cargoes  of  these  vessels  can  not  bo  ascertained ;  it  is  undoubtedly 
very  great. 


D7. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  barbor  is  on  the  north  shore  of  Long  Island  Sound,  aboat  9 
miles  southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open  bay, 
from  the  head  of  which  the  Wepauwog  Biver,  a  small  tidal  stream,  ex- 
tends three-quarters  of  a  mile  north  to  the  Milford  wharves,  and  the 
Indian  Biver,  another  small  inlet,  extends  northeasterly.  The  mouth  of 
the  latter  stream  is  partly  closed  by  a  dam,  formerly  used  to  create 
power  for  a  tide-mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  rivers 
was  less  than  2  feet  at  mean  low  water,  and  in  some  places  between 
there  and  the  upper  wharves  low  tide  left  the  channel  nearly  bare. 

The  mean  rise  of  tide  is  6.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  a<;t  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  for  a  breakwater  was  made,  and  in  his  report  dated 
December  24, 1874  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty-second 
Congress,  third  session,  and  also  on  page  1041  of  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engineers, 
submitted  the  following  plan  of  improvement : 

1.  A  riprap  breakwater  from  Welch's  Point,  on  the  east  side  of  the  mouth  of 

the  harbor $67,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small 

stone  jetties 5, 500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  month  of  the 

river 6,250 
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4.  A  jetty  on  the  east  side  of  the  channel,  to  prevent  the  dredged  area  from 

mlingand  to  confine  the  action  of  the  tide $5,000 

Superintendence - \ 1,250 

Total 85.000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  the  small  jetties  to  protect  the  east 
shore.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising  to 
9  feet  above  mean  low-water  level.  The  appropriation  of  1 875  ($1 3,000) 
was  applied  to  repair  of  these  jetties,  to  construction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  Indian  River  (Long  Jetty),  and  to 
dredging  across  the  bar. 

In  the  annual  report  for  1876  (see  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1876,  Parti,  page 225)  Colonel  Barlow,  U.  S.  Engineers,  rec- 
ommended that  the  dredged  channel  be  carried  up  to  the  Town  Wharf, 
about  half  a  mile  farther  up,  at  an  additional  estimated  cost  of  $9,000. 
This  recommendation  was  renewed  in  1877,  and  was  included  in  the  pro- 
ject for  expenditure  of  the  appropriation  of  $10,000  made  in  1878 ;  in  that 
and  the  following  year  the  4-foot  channel  across  the  bar  was  completed 
to  100  feet  width  as  originally  projected,  and  was  extended  to  Town 
Wharf  with  width  from  60  to  75  feet,  and  Long  Jecty  was  repaired ;  also 
under  the  same  appropriation,  in  1879  and  1880,  an  additional  jetty, 
authorized  by  Department  letter  of  October  16, 1879,  was  built  on  the 
west  side  of  the  channel  extending  southward  from  Burns's  Point.  This 
appropriation  completed  the  original  project  except  the  brealf water; 
sufficient  money  for  beginning  that  had  not  been  appropriated. 

June  14, 1880,  $5,000  was  appropriated,  and  in  accordance  with  a  i)ro- 
ject  for  its  expenditure  submitted  and  approved,  the  4-foot  harbor  chan- 
nel was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at  the 
upper  end  of  theharbor,  with  a  width  of  40feet.  This  was  completed  before 
the  appropriation  was  exhausted  and,  "at  theearnestsolicitation  of  those 
most  interestedin  the  worksofimprovementthere,  an  experimental  chan- 
nel 25  feet  wide  and  8  feet  deep  was  cut  through  the  bar  at  the  entrance, 
lying  within  and  on  the  west  side  of  the  4-foot  channel  already  made. 
This  is  now  of  great  use  to  the  steam-vessels  employed  in  the  fish-oil 
works  at  that  place,  and  it  is  claimed  that  the  increase  of  shipping  in  the 
harbor,  particularly  in  the  oyster  business,  for  which  those  waters  seem 
very  well  adapted,  will  soon  require  an  8-foot  channel  of  fully  100  feet 
width.  Such  a  channel  would  involve  the  removal  of  about  45,000  cubic 
yards  more  of  material,  principally  sand  and  gravel,  which,  at  ruling 
prices,  would  cost,  including  superintendence  and  incidental  expenses, 
about  $11,000."  (Extractfrom  Colonel  Barlow's  annual  report  of  1881. 
See  Annual  Eeport  of  the  Chief  of  Engineers  for  1881,  Part  I,  pages 
598  and  599.) 

Under  the  appropriation  of  $5,000  made  August  2, 1882,  the  project 
above  suggested  was  adopted  and  the  8-foot  channel  was  widened  to  65 
feet  from  the  bay  up  to  Merwin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burns's  Point.    No  appropriation  has  since  been  made. 

By  act  of  Congress  approved  March  3,  1871,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The 
survey  was  made,  and  a  report  with  estimates  was  submitted  January 
20,  1882.  This  report  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  Part  I,  page  632. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

The  available  funds  were  not  safficieut  to  continue  the  improve- 
ment. 
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PRESENT  CONDITION  OF  I^klPROVEMENT. 

The  channel,  dredged  4  feet  deep,  witfi  width  of  CO  feet  for  about  two- 
thirds  the  distance  from  themoathof  therivertotheStraw  Works  Wharf^ 
and  wi<lth  of  40  feet  tlie  rest  of  the  distance,  is  understood  to  be  in 
good  condition,  having  tilled  but  little.  The  channel  across  the  bar,  S 
feet  deep  and  65  feet  wide,  has  shoaled  in  places,  especially  near  the 
outer  end,  so  that  the  available  depth  at  low  water  is  now  less  than  7 
feet. 

Long  Jetty,  on  the  east  bank  of  the  mouth  of  Indian  River,  needs 
considerable  repair;  the  other  jetties  slight  repairs. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  repairing  the  jetties  and 
to  comi)leting  the  8-foot  channel  through  the  bar  to  100  feet  width ; 
$6,000,  the  remainder  of  the  estimate,  could  be  profitably  expended  dur- 
ing the  next  fiscal  year  to  complete  the  project. 

Appropriations  for  improving  Milford  Harbor  have  been  made  as 
follows,  viz: 


Date. 


Appropriation.  Amoant. 


Jnne  10,1872     Snrr<»y '. $l,50e 

Jane  23, 1874     Jettieu  on  oa8t  shore 5,00<> 

Mar.    3,1875     I.on);  Jetty  and  dredging  at  mouth  uf  river. 13,000 

Jnne  18,1878     Dretlpng to  Town  Wharf lO.OOO 

June  14, 1880  Dredfons  above  Town  Wharf  and  (8  feet)  below  Merwin's  Wharf,  on  bar. . .  5, 000 

Mar.    3,  IWl  I  Survey  for  breakwater 100 

Ang.    2,1882     Dreilging  (8  feet)  on  bar 5,000 

Total 39,600 

Milford  Harbor  is  in  the  collection  district  of  New  Haven  ;  it  is  aboat  9  miles  west 
from  Fort  Hale,  New  Haven  Harbor.  The  nearest  light-house  is  on  Stratford  Point, 
4  miles  to  the  westward. 

Money  statement. 

July  l,lHd7,  amount  available $241.02 

July  1,1888,  balance  available 241.02 

Amount  appropriated  by  act  of  August  11,  IH^^- 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1689 5, 241. 02 

[*  Amount  (estimated)  required  for  completion  of  existing  project 1,000.00 

I  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  Jnne  30, 1890      1, 000. 00 
j  Submitted  in  compliance  with  requirements  of 'seotions  2  of  river  and 
I      harbor  acts  of  1866  and  l^f67. 

COMMERCIAL  STATISTICS. 

No  recent  statement  of  commerce  has  l)»en  received  ;  the  present  amount  is  prob- 
ably not  very  difterent  from  that  of  1884,  when  the  following  figures  were  submitted. 

ARRIVALS  AND  DKPARTCJIKS  OF  VESSELS. 


Tessclfl. 

Number.  Tonnage 

StMlin6rA        •        mm        ...•....• 

.-,60        23, 520 

Sail-vosselfl 

Total 

1            318         12,720 

g:H         36,240 
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The  chief  articles  of  commerce  are : 

Coal tona..     10,000 

Building  materials p.. do...       2,500- 

Ousters value..  $7<^, 750 

Fi8b-oil  aud  fertilizers not  known. 

The  value  of  the  oyster  business  is  supposed  to  have  increased  somewhat,  and  that 
of  the  fish-oil  and  fertilizer  factories  to  have  diminished  since  1884. 


D8. 

IMPROVEMENT  OF  THE  H0U8AT0N1C  RIVER,  CONNECTICUT. 

The JSousatonic  is  a  long,  shallow  river,  running  southward  through 
Massachusetts  and  Connecticut  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
!N^augatuck,  a  small  rapid  river.  This  point,  which  has  been  regarded 
as  the  head  of  navigation,  is  nearly  the  heiad  of  tide- water ;  about  a 
mile  above  there  is  a  dam  across  the  Housatonic  Elver,  furnishing  large 
water-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across  the 
river's  mouth,  with  about  4  feet,  low- water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

lu  pursuance  of  a  resolution  of  the  House  of  liepresentatives,  dated 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  "  the  necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Island  Sound  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  recommending  a  detailed  survey  of  all  that  part  of  the  river,  at 
an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex. 
Doc.  No.  02,  Forty-first  Congress,  second  session. 

By  act  of  Congress,  approved  July  11,  1870,  a  survey  of  the  Housa- 
tonic Ki ver  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700 
was  made  for  a  survey  '^sufficient  to  determine  the  prominent  obstruc- 
tions to  navigation."  In  his  report  on  this  survey,  dated  January  23, 
18.1,  and  printed  in  House  Ex.  Doc.  No.  95,  Forty-first  Congress,  third 
session,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871, 
page  781,  General  G.  K.  Warren,  Corps  of  Engineers,  submits  the 
following  estimates  for  making  a  channel  7  feet  deep  at  mean  low  water, 
to  be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river,  and  150  feet 
wide  in  the  river,  the  channel  at  the  river's  mouth  to  be  protected  on 
the  east  side  hy  a  breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  Reef ^4,000 

Removing  Drew's  Rock,  357  cnbic  yards 2,000 

Dre'lging  inside  the  bar  at  the  mouth 18,486 

Dredging  in  the  bar  at  the  month 12, 000 

Construction  of  breakwater  at'mou th :J65!,  475 

Total 404,961 

The  breakwater  was  to  be  built  of  riprap  up  to  1 J  feet  above  mean 
low  water  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on  top, 
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rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot  curve, 
an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made  and  work  in  accordance  with  the  project  was  begun.  In 
1872  the  project  was  modified  to  admit  of  a  jetty  connecting  Drew's 
Eock  with  the  west  bank,  instead  of  removal  of  the  rock  ;  this  was  done 
on  the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result 
has  been  to  form  a  bar  below  the  jetty,  which  required  such  frequent 
dredging  that  it  has  been  found  expedient  to  remove  the  rock,  as  origi- 
nally projected. 

Appropriations  were  not  made  in  sufficient  amount  to  warrant  be- 
ginning the  breakwater  as  originally  designed,  and  in  1879  Colonel 
Barlow  proposed  to  substitute  for  it  a  riprap  jetty  at  an  estimated  cost 
of  $12,000;  in  1882  the  estimate  was  changed  to  $20,250,  the  contem- 
plated jetty  being 6,000 feet  long  and  rising  only  to  low-water  level.  Such 
a  jetty  could  subsequently  be  built  higher  if  necessary,  and  there  seems 
no  doubt  that  this  would  have  to  be  done  before  any  useful  efifcct  could 
be  realized ;  therefore,  in  my  Annual  Report  for  1887  (see  Annual  Ite- 
port  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  607),  I  presented 
revised  estimates  for  a  breakwater,  modifying  the  originally  proposed 
method  of  construction  to  one  for  using  riprap  only,  experience  at 
harbors  on  Long  Island  Sound  having- shown  this  construction  to  be  as 
durable  as  dimension  stone-work  and  more  economical.  At  the  same 
time  estimates,  based  on  recent  surveys,  were  submitted  for  the  dredg- 
ing necessary  to  make  the  channel  7  feet  deep,  with  width  of  200  feet  at 
the  mouth  of  the  river  and  100  feet  above ;  the  latter  width  was  adopted 
in  1883,  because  up  to  that  time  the  originally  proposed  width  of  150 
feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  breakwater  and  for  dredging,  sub- 
mitted in  1887 : 

For  a  breakwater  5,750  feet  loug,  extending  from  Milford  Beach  3,250  feet 

•   in  a  course  abont  south-southeast :  thence  parallel  with  and  500 feet  from 

the  channel,  2,500  fbet  further  to  the  12-foot  carve ;  inside  the  bend  to  be 

built  up  to  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1 

on  1 ;  outride  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 

width  12  feet,  outer  slope  Ion  2,  and  inner  slope  lonl $175,000 

For  dredping  at  the  mouth  of  the  river  and  at  six  bars  in  the  river,  146,000 
cubic  yards,  at  16  cents,  with  about  15  per  cent,  added  for  contingent 
expenses - 27,000 

Total 202,000 

To  which  should  be  added  about  $4,000  annually,  required  for  main- 
teuauce  of  the  channels. 

January  27,  1887,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  the  breakwater  was  submitted  to  the  Chief  of  Engineers, 
and  was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Con- 
gress, first  session,  a  copy  of  which  paper  is  attached  to  this  report. 

OPERATIONS  DUEINO  THE   FISCAL,   YEAR  ENDING  JUNE   30,  1888. 

The  contract  for  removal  of  Drew's  liock  and  Jetty,  which  was  in 
progress  at  the  time  of  the  last  annual  report,  was  extended  to  June 
30,  1888,  under  which  extension  it  was  completed  early  in  June.  A 
depth  of  7  feet  at  mean  low  water  was  made  over  the  rock. 

A  series  of  tidal  observations  were  made  in  the  river  in  May  and 
June,  1888,  to  correct  old  tide-levels  and  establish  new  ones.  This  was 
especially  important  at  the  mouth  of  the  river,  where  mean  low-water 
levels  vary  l|  feet  in  a  disniuce  of  less  than  2.J  miles. 
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PRESENT  CONDITION   OF  IMPROVEMENT. 

The  available  depth  on  the  several  bars  in  the  river  is  from  5  to  G  leet 
at  mean  low  water;  on  the  inuer  bar,  at  the  mouth  of  the  river,  the 
present  depth  is  aboat  the  same. 

Brew's  Rock  and  Jetty  have  beeu  removed. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  construct  the  break- 
water at  the  mouth  of  the  river  to  widen  and  deepen  the  channel  there, 
and  to  restore  and  maintain  a  depth  of  7  feet  at  mean  low  water  on  the 
bars  in  the  river. 

The  estimated  cost  of  this  work  is  $202,000,  to  which  should  be  added 
about  $4,000  annually  required  for  maintenance  of  channels. 

Appropriations  for  the  Housatonlc  River  have  been  made  as  follows, 
viz : 


Date. 


Mar.  2, 
July  H, 
Mar.  3, 
June  10, 
Mar.  3, 
June  23, 
Mar.  3. 
Jane  18, 
June  14, 
Mar.  3, 
Aug.  2, 
July  5, 
Aug.  5, 


1867 
1870 
1871 
1872 
1873 
1874 
1875 
1878 
1880 
1881 
1882 
1884 
1886 


Application. 


Amount. 


Examination. 
Survey  . 


Sow-and-Pies  Jetty  i  dredginf[ . 
Drew'a  Rock  Jetty;  dredjpng.. 
Dredg'    - 


dffing. 


.do  . 
.do. 
.do. 
.do. 


2. 


$42 

700 


Removing  Drew's  Rook  and  Jetty,  1887. 

, do 

do 


15, 000 

15,000 

10,000 

10.000 

5,000 

5.000 

2.000 

2,000 

2,000 

2.500 

6.000 


Total. 


76,242 


The  Houaatonio  Riyer  is  the  boandary  between  the  coUeotiou  districts  of  New  Haven 
and  Fairfield.  The  nearest  light-honse  is  on  Stratford  Point,  at  the  mouth  of  the  river, 
and  the  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  15  miles  east. 

M(yiiey  statement. 

July  1,  1887,  amount  available >6,975.37 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1, 1887 $825.96 

July  1,1888,  outstanding  liabilities 4,444.00 

5,269.96 

July  1,  1888,  balance  available 1,70.5.41 

Amount  appropriated  by  act  of  August  11,1888 35,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 36, 705. 41 

{Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  removal  of  Drew' a  Rock  and  Jetty,  Honsatonio  River,  Connecticut ,  in 
force  during  the  fiscal  year  ending  June  30,  1888. 


Name  and  address  of  con- 
tractor. 

Date. 

Snbject. 

Price 
for  whole                Bemarks. 
work. 

Francis  H.  Smith,  New 
York  City. 

Oct.  26, 1886 

Bemoval  of  Drew's  Rock 
and  Jetty. 

$4,444 

Contract    completed  in 
June,  1888. 
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Commerciaf  statUiica  for  the  calendar  year  of  1886. 


1 

At  Stratford, 
near  mouth. 

At  Derby, 
headofnavl-         Total, 
gation. 

Arrivals  and  departarea  of  veaaels ...-. 575 

460 

44, 301 

$3,250,000 

1,035 

Tons  of  cargo  received  and  8bipp€>d  25,000 

a>,80i 

Value  of  cargo  received  and  ahipped  $350,000 

$3,800,600 

special  report  op  lieutenant-colonel  d.  c.  houston,  corps 

of  engineers. 

Engineer  Office,  U.  S.  Army, 

New  Torky  January  27,  1888. 
Sir:  I  would  respectfully  call  your  attention  to  the  estimate  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1887,  "for  completion  of 
existing  project,  $25,000,''  Housatonic  River,  Connecticut. 

The  original  project  for  this  improvement  is  based  on  a  survey  made 
in  pursuance  of  the  river  and  harbor  act  of  July  11, 1870.  (Annual  Re- 
port of  the  Chief  of  Engineers  for  1871,  page  781.)  The  estimate  was 
as  follows : 

Breakwater  at  mouth  of  river $368,475 

Dredging  at  moath 12,000 

Dredging  on  bars  above  mouth 24,486 

Total 404.961 

No  estimate  for  completion  of  project  appears  in  the  annual  reports 
until  1884,  when  an  estimate  of  $30,000  is  given  for  completion.  This  in- 
cludes $20,000  for  a  riprap  jetty  6,000 'feet  long,  rising  only  to  low  water, 
as  a  substitute  for  the  original  plan  of  breakwater.  The  sum  of  $5,000 
having  been  since  appropriated  (1886)  reduces  this  estimate  to  $25,000, 
of  which  $20,000  is  for  breakwater  and  $5,000  for  dredging.  As  ex- 
plained in  my  annual  report  for  1887, 1  consider  this  project  and  esti- 
mate inadequate,  and  for  this  reason  the  estimate  for  completion  should 
be  increased  before  any  breakwater  is  commenced. 

The  amount  given  for  this  purpose  in  my  annual  report  for  1887  is 
$202,000,  of  which  $175,000  is  for  a  breakwater  at  the  mouth  of  the 
river,  and  $27,000  for  dredging  on  bars  from  the  mouth  up  to  Derby. 
I  inclose  an  extract  from  my  annual  report  explaining  this  estimate.* 

The  reason  why  my  estimate  for  a  breakwater  is  so  much  less  than 
the  original  is  due.to  the  method  of  construction.  There  is  a  drawing 
on  page  782,  Annual  Report  of  the  Chief  of  Engineers  for  1871,  show- 
ing the  original  design.  From  experience  at  New  Haven  and  other 
locations,  1  think  a  riprap  structure  will  answer  tiie  purpose  at  much 
less  cost.  General  Warren  and  other  officers  in  charge  of  the  work  have 
also  arrived  at  this  conclusion. 

No  dredging  has  been  done  at  the  mouth  of  the  river  except  by  pri- 
vate parties  with  whom  contracts  have  been  made  to  do  the  work  under 
direction  of  the  officer  in  charge,  the  compensation  being  the  material 
excavated,  which  was  valuable  for  oi^ster  beds.  The  channel  thus 
deepened  has  Mlled,  to  some  extent  with  sand,  so  that  this  arrangement 
can  not  be  continued.  The  necessary  depth  on  the  bar  could  be  main- 
tained by  annual  dredgibg,but  the  estimate  now  ])resented  to  Congress 
provides  only  $5,000  for  dritlging  in  the  entire  river.    This  would  not 


'  Omitted  here. 
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be  safficient  to  do  the  work  required  above  the  moath,  which  is  of  the 
first  importance. 

Unless  the  estimate  for  completion  is  increased  the  project  for  a 
breakwater  shoald  be  abandoned.  This  was  practically  the  case  up  to 
1882,  when  the  estimate  of  $20,000  was  made,  as  the  amounts  appropri- 
ated were  not  snfficient  to  warrant  the  commencement  of  the  breakwater 
in  the  original  estimate. 

^  Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 


Ihe  Chief  of  Engineers,  U.  S.  A, 


Lieut.  Col.  of  Engineers. 


D  g. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR.  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Lou^c  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  llrst  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  was  about  5  feet  at  low  water,  equivalent  to  11^ 
feet  at  high  wnrer. 

PROJECTS  FOR  IMPROVEMENT. 

In  18;i3  a  ]>etition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  an  appropriation  of  $10,000  to  improve  the  harbor;  this 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
feet  wide  through  tbe  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  as  much  as  the  appropriation  would  admit  of;  the  work  was 
done  by  contract  in  1837 ;  the  rate  was  high  (understood  to  be  72.8  cents 
per  cubic  yard)  and  the  funds  were  exhausted  when  the  channel  through 
the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Captain  Swift,  U.  S.  Engineers,  reported  that  the  channel 
had  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation 
of  $10,000  was  made;  Captain  Button,  TJ.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  6  feet  deep  and  90  feet  wide,  and  on 
the  inner  bar  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  width  of  200  feet,  at  a  total 
estimated  cost  of  $32,000 ;  this  project  was  approved  by  the  Secretary 
of  War  Febi  nary  5, 1853,  and  with  the  $10,000  then  available  channels 
8  to  13  feet  deep  were  dredged  lUO  feet  wide  through  the  inner  bar  and 
60  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23, 1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "  the  present  state  of  the  harbor  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it 
being  feared  that  Long  Beach  on  the  east  side  of  the  harbor^s  mouth  was 
making  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my  rei>ort 
on  the  survey,  dated  January  12,  1867,  I  stated  that  it  had  been  ])ro- 
posed  to  construct  a  breakwater  extending  out  from  Long  Beach  to 
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arrest  the  sand,  but  the  danger  feared  did  not  seem  imminent  and  I 
recommended  a  series  of  observations  for  the  parpose  of  ascertaining 
the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shoreline  of  Long  Beach  was  made. 

In  1868  I  was  directed  by  the  Chief  of  Engineers  to  make  "  such  re- 
survey  of  Bridgeport  Harbor  Connecticut,  as  may  be  found  necessary 
to  ascertain  what  changes  have  occurred  since  the  survey  of  1866.''  In 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same  and 
that  no  appropriation  was  needed. until  '^  the  channel  is  found  to  be  in- 
adequate to  the  necessities  of  commerce,  and  then  dredging  must  be 
resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  that  an  appropriation  <'  be  made  to  remove  said  sand-bar" 
(the  outer  bar)  ^^  and  to  widen  and  deepen  said  channel  and  harbor  in 
order  that  vessels  drawing  12  feet  of  water  ma^  be  enabled  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,"  and  a  sur- 
vey or  examination  of  the  harbor  was  ordered.  The  work  was  then  in 
charge  of  General  Warren,  U.  S.  Engineers  ;  he  made  an  examination 
of  the  harbor  and  found  it  unnecessary  to  make  further  surveys.  In 
his  report,  dated  January  12, 1871,  General  Warren  submits  a  project 
for  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low 
water  (or  14  feet  at  mean  low  water),  and  for  building  a  pier  3,000  feet 
long  extending  out  from  Long  Beach,  to  be  partly  of  riprap,  partly  of 
dolphins ;  the  estimated  cost  of  the  project  was  $124,000.  After  an  ap- 
propriation of  $20,000  was  made  in  1871,  work  under  this  project  was 
begun,  dredging  to  depths  of  12  and  13  feet  at  mean  low  water,  and 
substituting  a  riprap  jetty  for  the  riprap  and  dolphins  ;  the  jetty  was 
completed  as  far  as  deemed  necessary  in  1873.  In  1875  the  dimensions 
otf  the  projected  channel  were  mod/fied,  so  as  to  make  it  12  feet  deep  at 
mean  low  water  and  from  200  to  300  feet  wide ',  this  was  accomplished  in 
1882. 

In  ].878f  in  compliance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  from  the 
Lower  Bridge  to  the  Horse-railroad  Bridge,  a  distance  of  about  3,000 
feet. 

After  the  appropriation  of  1882,  a  project  for  widening  to  600  feet 
,  the  channel  between  the  inner  beacon  and  the  Nangatuck  Kailroad 
Wharf  was  adopted,  to  prevent  overcrowding  of  the  main  channel  by 
vessels  entering  to  seek  refuge  during  storms ;  the  estimated  cost  was 
$60,000.  This  is  nearly  completed,  a  small  area  near  the  inner  beacon 
remaining  to  be  dredged. 

OPERATIONS  DURING  THE  FISCAL.  YEAB  ENDING  JUNE  30,  1888. 

Under  the  unexpended  balance  of  the  last  appropriation,  proposals 
were  received  for  dredging  to  remove  a  shoal  point  on  the  west  side  of 
the  channel  near  the  Inner  Beacon,  and  a  contract,  dated  May  16, 1888, 
was  entered  into  with  Messrs.  Henry  DuBois  Sons,  of  New  York  City, 
to  dredge  about  14,000  cubic  yards  at  the  rate  of  14  cents  per  yard. 
Work  under  this  contract  was  begun  June  19,  and  completed  June  30, 
14,000  cubic  yards  being  removed  from  the  southeast  part  of  the  shoal 
point,  making  12  feet  depth  at  mean  low  water  when  the  depth  had  been 
from  5  to  12  feet. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
width  there  is  a  depth  of  11  feet  or  over ;  thence  across  the  inner  bar 
and  up  to  the  inner  beacon  the  12-foot  channel  is  about  300  feet  wide; 
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thence  up  to  tbe  Naugatuck  Eailroad  Wharf  it  is  600  feet  wide ;  above 
that  wharf  it  has  shoaled  so  that  the  present  depth  is  from  10  to  11  feet. 

The  breakwater  out  from  Long  Beach  has  settled  since  it  was  built ; 
it  still  serves  the  purpose  for  which  it  was  designed  and  no  repairs  are 
now  needed. 

The  project  of  1882  for  making  600  feet  width  of  channel  between  the 
Inner  Beacon  and  the  Naugatuk  Kailroad  Wharf  was  reported  in  the 
last  annual  report  as  completed.  The  inner  beacon  has  been  rebuilt 
and  its  location  slightly  changed,  which  mades  it  desirable  to  cut  off  a 
shoal  point  outside  the  new  position  of  that  beacon  5  this  has  been 
nearly  finished  under  a  contract  just  completed. 

PEOPOSED   OPERATIONS. 

The  channel  from  the  Naugatuck  Railroad  Wharf  up  to  the  Lower 
Bridge  has  shoaled  about  2  feet.  With  future  appropriations  it  is  pro- 
posed to  remove  the  shoals  and  to  widen  the  channel  eastward  to  the 
harbor  line  an  additional  width  of  about  200  feet.  The  estimated  cost 
bf  this  work  is  $17,000  (for  detailsof  estimate  see  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  611);  it  could  de  done  to  ad- 
vantage in  a  single  year. 

The  annual  cost  of  maintaining  the  dredged  channel  in  this  harbor 
is  estimated  at  $2,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows,  viz : 


Bate. 


ApplicatioiL 


Amonnt. 


JnJy 
Aug. 
Jane 
July 
Mar. 
Jane 
Mar. 
Jane 
Mar. 

AOR. 

Jane 
Mar. 
Jane 
Mar. 
Aag. 
Jaly 
Aag. 


4,1836 
30, 1852 
23,1860 
11,1870 
3, 1871 
10, 1872 
3, 1873 
23,18-4 
3,1875 
14, 1870 
18, 1878 
8,1879 
14.1880 
3,1881 
2,1882 
5,1884 
5,1880  I 


Dredging  outer  bar ..4.... 

Dredging  outer  and  inner  bars 

Survey 

Dredging  and  521  feet  of  breakwater , 

Dredging  and  859  feet  of  breakwaier 

Dredging  inner  bar  and  upper  harbor , 

Dredging,  bridge  to  Long  Xsland  Sound  (9  feet) 

Bredgmg,  bridge  to  Long  Island  Sound  (12  feet) 

Dredging  upper  harbor  (9  feet) 

Dredging  above  bndge  and  outer  bar  (9  and  12  feet) 

Dredging,  bridge  to  Long  laland  Sound  (12  feet)  ..'.......... 

Dredging  above  inner  beacon  (12  feet) 

Dredging  between  inner  beacon  and  railroad  wharf  (12  feet) 

!!";!do!ll!!"!!I"I*!"'"l"!!l"*;!;i;;'*!l!I!!!J!l!!!!I*ll 
Total 


$10. 
10, 
1, 

20, 

40, 
30, 
20, 
15. 
10, 
10. 
10, 
10, 
10, 
10, 
5 
20, 


000.00 
000.00 
985.38 
.hOO.OO 
000. 00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


232, 485. 36 


Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated  about 
2  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is  a  light- 
honse  at  the  entrance  to  the  harbor.  Fort  Hale,  New  Haven  Harbor,  the  nearest 
work  of  defense,  is  18  miles  east. 

Monkey  statement. 

July  1,  1887,  amount  available |2, 47H.07 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $321.01 

July  1,1888,  outstanding  liabilities 1,960.00 

2,281.01 

July  1,  1888,  balance  available 197.06 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  18d9 10, 197. 06 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 7,000.00 

I  Amountthatcan  be  profitably  expended  in  fiscal  yearending  Jnne30, 1890      7, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Ah8tract  of  bids  for  dredging  in  Bridgeport  Harbor^  Connecticut,  opened  at  Engineer  Office, 
U.  S.  Army,  Setv  York,  April  21,  188H. 


So. 


Names  and  addreda  of  bidders. 


Townsend  6c  Fennell.  Boston,  Moss 

AlonzoJ.  Beardsley  and  George  D.  Beards- 
ley,  West  Stratford,  Conn. 

Charles  DaBois  and  Henry  N.  DaBois, 

New  York  City. 
Hartfonl  Bred^ing  Company,  Hartford, 

Conn. 


Kate     j  ToUl   for  I 

per  cubic  30,000  cable 

yard.  yards.     | 


Remarks. 


CenU. 
19 
HI 


14 
16 


I 


$5,700.00 
4,887.50 


4,200.00 
4,800.00  ' 


But  one  bid  received. 

Date  of  besinninff  work  was 
changed  oy  biaders  to  "on 
or  before  Jane  15. 1888." 


*  Entered  into  contract  May  18,  1888 ;  contract  completed  June  30,  1888. 
Commercial  atatlBtica  for  the  calendar  year  of  18dS. 


I 
Xo.      I   Tonnage. 


Foreign  commerce :  { 

Arriyals •  10  1,365 

Departures ,  8  1,605 

Domestic  commerce :  Arriyals  and  departures 15,939  1,195,760 


ESTIMATED  VALUE  OF  CARGOES. 

Receipts *. $39,000,000 

Shipments 38,000,000 

VESSELS  ARRIVING  AND  DEPARTING. 

(Draught,  6  to  18  feet ;  tonnage,  60  to  1,200  tons.) 

Kumber. 

Steamers J ^      4,911 

Sailing  vessels 5,509 

Barges 5,519 

Total 15,939 

Vessels  carrying  212,000  tons  of  coal  entered  the  harbor  for  refuge  during  IddO. 


D   10. 


IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  southwest,  and  from  300 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fair- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Greek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of  the 
city  of  Bridgeport,  and  affords  water  communication  of  great  value  to 
several  large  manufactories  in  its  immediate  neighborhood.  It  ivS  in  the 
interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black  Rock 
Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water;  this  part  ot  the  harbor  was  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  it  is  not  deep  enough  for  most  ves- 
sels now  engaged  in  commerce  through  the  Sound.    Before  work  was 
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done  in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet,  and  the  chan- 
nel was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
southeast  by  a  broad,  Hat  sand-bar,  which  was  bare  at  about  half-tide, 
and  which  joined  Fairweather  Island  with  the  main  shore. 

PROJECTS  FOR   IMPROVEMENTS. 

Between  1836  and  1838  $21,500  were  expended  in  building  a  sea-wall 
across  a  breach  in  the  southern  part  of  Fairweather  Island  to  preserve 
the  light-house  reservation  at  the  south  end  of  the  island,  and  to  pre- 
vent shoaling  on  the  anchorage-ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12, 1883, 
and  printed  in  Senate  Ex.  Doc.  No.  50,  Forty-eighth  Congress,  first  ses- 
sion, also  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1884  (Part 
I,  page  666),  Colonel  McFarland,  U.  S.  Engineers,  submitted  a  project 
providing — 

( 1)  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  building 
a  breakwater  over  the  bar  northeast  of  Fairweather  Island,  to  be  about 
a  half  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3}  feet  above 
mean  high  water  or  10  feet  above  low  water. 

(2)  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was— 

Breakwater $58,000.00 

Dredging 2'-a,000.00 

Total 80,000.00 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1887, 
the  breakwater  had  beien  built  to  its  full  length  in  order  to  prevent  the 
currents  from  cutting  a  channel  across  the  bar,  but  its  cross-section  was 
less  than  designed,  both  in  height  and  width;  also  a  channel  had  been 
dredged  as  far  up  Cedar  Creek  as  the  Forge  Company's  Wharf,  with  a 
width  of  57  feet  and  a  depth  which  was  originally  made  6  feet  at  mean 
low  water,  but  which  had  shoaled  on  the  southeast  side  to  from  4  to  6  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

The  contract  of  October  22,  1886,  with  Elijah  Brainard,  of  Xew  York 
City,  for  dredging  in  Cedar  Creek,  which  was  in  progress  at  the  date  of 
the  last  annual  report,  was  completed  October  14,  1887,  24,868  cubic 
yards  being  dredged  since  July  1, 1887.  The  total  amount  of  material 
removed  under  this  contract  was  46,368  cubic  yards,  and  the  channel 
was  made  60  feet  wide  and  6  feet  deep  from  the  6-foot  curve  in  the  har- 
bor to,  appoint  opposite  the  Forge  Company's  Wharf,  and  was  extended 
with  a* less  width  about  430  feet  farther.  During  the  first  part  of  the  work 
dredged  material  was  mostly  pumped  up  and  deposited  on  the  marsh 
lands  for  filling,  and  in  order  to  get  more  material  the  contractor  fre- 
quently dredged  deeper  than  required ;  the  amount  thus  dredged  from 
below  the  required  depth  during  the  whole  contract  is  estimated  at 
11,240  cubic  yards,  which  amount  was  not  accepted  nor  paid  for,  and  is 
not  included  in  the  amount  above  reported. 

PRESENT   CONDITION   OF  IMPROVEMENT. 

The  sea-wall  built  in  1836-1838  across  a  breach  in  Fairweather  Island 
is  still  efifective  in  preserving  the  island  and  in  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 
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The  breakwater  between  Fairweather  Island  aud  the  mainland  is  built 
to  its  full  length,  2,744 feet,  with  diminished  cross-section. 

The  6-foot  channel  has  been  dredged  to  the  full  width  projected — 80 
feet — but  that  part  dredged  in  1884  has  shoaled  nearly  2  feet,  so  that 
the  present  available  width  of  channel  is  but  60  feet ;  it  extends  up 
the  harbor  to  a  point  opposite  the  Forge  Companv's  Wharf. 

PROPOSED    OPERATIONS. 

With  future  ajjpropriations  it  is  proposed  to  complete  the  channel  to 
its  projected  width  of  80  feet,  to  extend  it  up  the  harbor,  and  to  build 
up  the  breakwater  to  the  dimensions  projected ;  $20,000  could  be  profit- 
ably expended  on  the  work  during  rhe  next  fiscal  year. 

Appropriations  for  the  improvement  of  Black  Rock  Harbor  have  been 
made  as  follows,  viz : 


Date. 


1836-1838.... 
Aag.  2, 1883 . 
Jnlir  5,  1884. 
Aug.  5,]  886. 


Applicfttioo.  I  Amount. 


Building Be»-wall In  Fairweather  Island $21,500 

Survey 350 

Boilding  breakwater  and  dredgtng 20.000 

Dredging 5,000 

Total.. 46,850 


Black  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  whicb  Bridgeport  is  the 
port  of  entry.  There  is  a  light-house  at  the  harbor  entrance.  Fort  Hale,  New 
Haven  Harbor,  the  nearest  work  of  defense  is,  20  miles  east. 

Money  statement. 

July  1, 1887,  amount  available $2,531.59 

July  1, 1888,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,391.29 

July  1,  1888,  balance  available 140.30 

Amount  appropriated  by  act  of  August  11,  1888 10.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10,140.30 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  that  can  be  prottably  expended  in  fiscal  year  ending  June  30,1890    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  Black  Hock  Harbor ,  Connecticut  ^  in  force  during  th9 
fiscal  year  ending  June  30,  1888. 


Name  and  address  of  con- 
tractor. 


Date. 


Elijah   Brainard,   New   Tork 
City. 


Oct.  22,  ]886 


Dredging  .  $0. 09  I  Contract  completed  October 

I  ,      14, 1887, 


COM.MERCIAL  STATISTICS  FOR   THE  CALENDAR  YEAR   1686. 

In  1886  there  were  13  manufacturing  firms  located  near  the  head  of  the  harbor, 
using  coal  and  raw  materials  amounting  to  about  40,000  tons  annually,  of  which 
23,500  tons  were  received  by  water ;  the  rest  was  carted  from  Bridgeport  or  received 
by  rail.  The  amount  of  material  received  by  water  has  nearly  doubled  since  the  im- 
provement of  the  harbor  began  in  1884. 
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b  II. 

IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

This  harbor  consists  of  the  mouth  of  a  small  stream  called  Mill  lliver 
and  of  a  broad,  shallow  bay  on  the  north  shore  of  Long  Island  Soand, 
about  6  miles  west  of  Bridgeport.  Before  any  Government  work  was 
done  in  this  harbor  the  navigable  low-water  depth  was  less  than  2  feet, 
and  the  channel  was  in  danger  of  being  quite  filled  by  drift-sand  from 
the  beach  to  the  east. 

The  mean  rise  of  tide  is  6.6  feet. 

PROJECTS  FOB  IMPROVEMENT. 

In  1827  a  survey  of  Mill  Eiver  (Southport  Harbor)  was  made  by 
Lieut  Col.  John  Anderson^  U.  S.  Engineers,  in  order  to  ascertain  ^^  the 
expediency  of  removing  the  obstructions  to  navigation  thereof  and  of 
protecting  the  same."  With  the  report  on  this  survey,  dated  February 
19, 1827,  was  submitted  a  project  for  a  stone  breakwater  on  the  east 
side  of  the  channel  from  high  water  to  low- water  line,  for  a  dike  of  earth 
and  sod  extending  up-stream  along  the  edge  of  the  marsh,  and  for  chan- 
nel dredging  to  make  2  feet  depth  at  low  water,  at  an  estimated  cost  of 
$6,096.18. 

By  act  of  Congress  approved  March  2, 1829,  $6,097  was  appropriated, 
and  the  work  was  carried  out  substantially  as  projected,  the  breakwater 
being  1,320  feet  long,  8  feet  wide  at  top,  which  was  8J  feet  above  com- 
mon low  water,  and  the  dike  being  1,360  feet  long,  5  feet  wide  at  top, 
which  was  1  foot  above  high  water  of  spring- tides. 

In  J  832  $4,490.23  were  appropriated  "for  completing  the  breakwater 
and  dike,  and  deepening  the  channel,"  and  in  1836  and  1837  $2,500 
were  appropriated  for  "  securing  the  public  works  of  the  harbor  of 
Southport; "  these  sums,  it  is  understood,  were  applied  to  repairing  the 
breakwater,  to  building  storm  revetments  on  either  side  of  the  dike,  to 
building  beacons,  and  probably  to  dredging. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  or  examination 
of  Southport  Harbor  was  authorized.  General  Warren,  U.  S.  Engineers, 
made  an  examination  of  the  harbor,  and  in  his  report,  dated  January 
14, 1871,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1871,  page  823,  submitted  a  plan  for  repairing  and  increasing  the 
height  of  the  breakwater  and  dike,  at  an  estimated  cost  of  $12,225. 

March  3, 1875,  $5,000  were  appropriated  "  for  the  repair  of  the  break- 
water and  piers  at  the  harbor  of  Southport,"  which  sum  was  applied  to 
raising  the  breakwater  about  2  feet  higher.  With  an  appropriation  of 
$5,000,  made  in  1876,  the  dike  was  repaired  and  a  channel  4  feet  deep 
and  60  feet  wide  was  dredged  through  the  bar  at  the  harbor's  month. 

In  his  Annual  Beport  for  1878,  Colonel  Barlow,  U.  S.  Engineers,  rec- 
ommended making  the  channel  4  feet  deep  and  100  feet  wide,  which 
project  was  adopted,  and  under  successive  appropriations  up  to  1882 
the  channel  was  dredged  95  feet  wide  up  to  the  south  end  of  the  break- 
water, thence  80  feet  wide  up  to  White  Eock,  above  which  point  it  was 
prolonged  in  a  Y  Instead  of  widening  it,  in  order  better  to  accommodate 
the  harbor  commerce.  This  substantially  completed  the  project  and 
afforded  all  the  harbor  facilities  that  were  then  desired. 

OPEBATIONS  DURINa  THE  FISCAL  YEAE  ENDING  JUNK  30,  1888. 

STo  work  was  done.    The  project  for  improvement  is  completed,  and 
the  iQoney  appropriated  is  nearly  all  expended. 
ENa88 36 
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PRESENT 


OpNDITION 


OP  IMPROVEMENT. 


The  breakwater  and  dike  are  in  fair  condition,  with  no  argent  need 
of  repairs.  An  examination  in  the  fall  of  1885  showed  no  material 
changes  in  the  channel ;  It  had  then  an  available  depth  of  4  feet  at 
mean  low  water  as  far  as  dredged. 

PROPOSED  OPERATIONS. 

The  approved  project  is  completed,  and  no  repairs  or  farther  improve- 
ments are  required  at  present. 

Appropriations  for  improving  Soutiliport  Harbor  have  been  made  as 
follows,  viz : 


Bate. 


Applioatioo. 


Amomit. 


Mar.  2,1829 
Jaly  8,1882 
Joly  4,1886 
Mar.  3,1837 
July  11,1870 
Mar.  8,1875 
Aug.  14,1876 
Jane  14, 1880 
Mar.  8,1881 
Aug.    2,1882 


Breakwater,  dike,  and  dredging 

\  Completing  breakwater  and  dike,  bnllding  beaoona,  and  a  amaU  amount  t 
^     of  dredging.  1 

Ezaminalion  and  report 

Repairs  on  breakwater 

Be^irs  on  dilce  and  dredging 

Dredging  upper  barbor 

Dredging  on  oar 

Dredging  upper  barbor 

Total 


^097.00 
4,  «90. 43 
1,500  00 
1,00V.  00 
500.00 
5.000.00 
6,000.00 
2.500.00 
2,500.00 

3,ooaoo 


31,587.43 


Sonthport  Harbor  is  in  the  Fairfield  collection  district,  about  6  miles  west  of 
Bridgeport,  whicli  is  the  port  of  entry.  The  nearest  light-house  is  on  Pen  field's  Beef, 
^  miles  east  of  the  harbor.  Fort  Hale,  New  Haven  Harbor,  24  miles  east,  is  the 
nearest  work  of  defense. 


Manejf  Statement 


July  1, 1887,  amount  available., 
July  1,  1888,  balance  available  . 


179.60 
.79.60 


COMMERCIAL  STATISTICS. 

No  statement  of  commerce  has  been  received  since  1883 ;  it  has  not  materially 
changed  since  then,  when  the  following  estimates  were  presented : 

Vessels  arriving  and  departing 175 

Tonnage 10,600 

Average  draught feet..  7 

Receipts;coal,  lumber,  miscellaneous tons..        6,000 

Shipments;  chiefly  farm  produce,  valued  at |190,000 


D  12. 
IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

Korwalk  Harbor,  or  Biver,  is  a  tidal  estuary,  with  a  narrow  channel 
extending  about  3  miles  north  from  Long  Island  Sound  to  the  town 
of  N'orwalk.  Above  Norwalk  the  river  is  a  small  fresh- water  stream. 
South  Norwalk  is  on  the  west  bank  of  the  river,  1^  miles  below  Norwalk. 
At  this  point  the  river  is  crossed  by  two  bridges;  the  lower  one  a  wagon 
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bridge,  and  the  other,  460  feet  above,  the  bridge  of  the  Kew  York,  New 
Haven  and  Hartford  Bailroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  this  river.  Little  work  was  done, 
and  when  the  improvement  was  begun  by  the  United  States  the  low- 
water  depth  to  South  Norwalk  was  6  feet  and  to  Norwalk  but  1  foot. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  "  for  making 
a  survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  im- 
provement.'' The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S. 
Engineers,  who,  in  his  report  on  the  same,  dated  May  10, 1830,  recom- 
mended excavating  the  channel,  proposing  to  build  a  steam-dredge  for 
the  purpose,  to  cost — 

For  a  channel  12  feet  deep  at  ordinary  high  water $15, 668. 95 

For  a  channel  10  feet  deep  at  ordinary  high  water 12,286.45 

No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  was  made  in  the 
same  year.    In  his  report  upon  the  latter  survey,  dated  December  IG, 

1871,  and  printed  in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress, 
second  session,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for 

1872,  page  900,  General  Warren,  U.  8.  Engineers,  submitted  a  project 
for  dredging  a  channel  6  feet  deep  and  100  feet  wide,  from  Long  Islanil 
Sound  up  to  Norwalk,  at  an  estimated  cost  of  $34,000.  In  1880  the 
terms  of  the  river  and  harbor  act  provided  that  '<  so  much  of  said  ap- 
propriation ($5,000)  as  shall  be  necessary  therefor  shall  be  so  expended 
as  to  have  a  channel  6  feet  deep  at  low  water  between  the  steam-boat 
landing  in  said  Korwalk  and  Long  Island  Sound."  As  a  channel  of  the 
projected  width  (100  feet)  and  depth  of  6  feet  at  mean  low  water  already 
existed,  this  was  interpreted  to  require  a  depth  of  six  feet  at  extreme 
low  water  (see  Annual  Eeport  of  the  Chief  of  Engineers  for  1881,  Part 
I,  page  609),  which  would  be  8  feet  at  mean  low  water,  and  the  project 
was  accordingly  modified  to  provide  for  obtaining  that  depth  up  to 
South  Norwalk. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification  aucY 
of  a  large  amount  of  dredging  already  required  to  maintain  the  depths, 
places  the  total  cost  from  the  time  of  beginning  work  at  $84,000. 

OPERATIONS    DURINO  THB    FISCAL  YEAR  ENDING  JUNE  30,  188S. 

No  work  was  done. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  below  South  Korwalk,  which  has  been  dredged  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  has  its  full  depth,  with  tbc* 
width  diminished  by  caving  in  of  the  banks,  principally  on  the  northen^t 
side  of  the  cut.  Above  South  Norwalk  the  channel  is  from  60  to  100 
feet  wide  and  6  feet  deep  at  mean  low  water. 

PROPOSED  OPERATIONS. 

The  estimated  amount  required  to  complete  the  existing  project  is 
$7,000,  which  could  be  advantageously  expended  in  a  single  yeari:i 
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widening  and  straightening  the  channel,  and  in  deepening  the  parts 
which  have  filled  in  since  dredging. 

Smaller  appropriations  will  be  required  from  time  to  time  to  maintain 
the  channel  after  completion. 

Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows,  viz : 


Date. 


Application. 


AjDOont. 


Mar.  2.1829 
Mar.  3,1871 
June  10, 1872 
Mar.  8,1873 
Jane  23, 1874 
Mar.  8,1876 
June  18, 1878 
Mar.  3,1879 
Jane  14, 1880 
Mar.  8,1881 
Ang.  2,1882 
July  5,1884 
Aug.    5,1886 


Survey 

....do 

Bredgiog  (6  feet)  above  South  Korwalk 

....do 

....do 

Dredging  (6  feet)  below  Sonth  Norwalk 

....do 

Dredging  (0  feet)  above  and  below  South  Norwalk 

Dredging  (6  feet)  below  South  Norwalk 

Dredging  (8  feet)  below  and  (6  feet)  above  South  Norwalk 

Dredging  (6  feet)  above  South  Norwalc 

Dredging  (8  feet)  below  South  Norwalk 

Dredging  (6  feet)  above  South  Norwalk 

Total 


^.OO 

1,186.68 

10^000.00 

10,000.00 

10,000.00 

7. 000. 00 

6,000.00 

10,000.0(1 

5,000.00 

5,000.00 

5,000.00 

6,000.00 

3,000.00 


77,246.66 


Norwalk  is  in  the  Fairfield  collection  district,  and  is  about  11  miles  west  of  Bridge- 
port, the  port  of  entry.  Norwalk  light-hoase  is  on  Sheffield's  Island,  at  the  harbor  en- 
trance. The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Island 
Sonnd,  39  miles  southwest. 

Money  statement. 

.Taly  1, 1887.  amount  available $560.04 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 56.94 

July  1, 1888,  balance  available 503.10 

Amount  appropriated  by  act  of  August  11, 1888 28,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 28, 503. 10 

(Amount  f  estimated)  reanired  for  completion  of  existing  project 31, 900. 00 

Amount  that  can  be  profitably  expendeid  in  fiscal  year  ending  June  30, 1890  31, 900. 00 
Submitted  in  compliance  with,  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS  FOR  THK  CALENDAR  YEAR  OF  1886. 

Receipts tons..        397,000 

Shipments do...        141,600 

Vessels  arriving  and  departing ;  draught  9  to  10  feet : 

Steamers number..  1,269 

Sail-vessels do 634 

Barges do 467 

Total 2,370 


D  13. 
IMPROVEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sonnd,  about 
6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad  and  of  the  month  of  Mill  Biver,  a 
small  stream  which  is  dammed  at  Oliver  Street  Bridge,  at  the  head  of  the 
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harbor.    The  original  low- water  depth  for  a  mile  below  the  bridge  was 
from  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  carve  in  the  bay  was 
abont  6.600  feet  below  the  bridge ;  the  wharves  are  all  in  the  upper  half 
of  this  distance. 
The  mean  rise  of  tides  is  7.9  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  <<  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improvement." 
The  survey  was  made  by  Capt.  Hartman  Bache,  IT.  S.  Engineers,  in  1829 ; 
in  his  report  on  the  same,  dated  May  10, 1830,  Captain  Bache  recom- 
mends excavating  the  channel,  proposing  to  build  a  steam-dredge  for 
the  purpose,  to  cost — 

For  a  ohannel  12  feet  deep  at  oidmary  high  water  (about  4  feet  at  mean 

low  water) 113,250.00 

For  a  ohannel  10  feet  deep  at  ordinary  high  water 11,035.20 

Total 24,286.20 

Ko  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  bill  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883,  printed  in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  first  session,  also  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1884,  Parti,  page  672,  Colonel  McFarland,  IT.  S.  Engi- 
neers, submitted  a  project  for  dredging  a  channel  80  feet  wide  and  5 
feet  deep  at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver 
Street  Bridge,  estimated  to  cost  as  follows : 

Dredging  80,000  cubic  yards  of  mud,  at  20  cents 116,000 

Contingencies 1 4,.000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  August  30, 1886,  after  the  first  appropriation  for  im 
proving  the  harbor  had  been  made. 

OPEBATIONS  DUBmO  THE  FISCAL    YBAB  ENDING  JUNE  30,  1888. 

The  contract  with  the  Hartford  Dredging  Company,  of  Hartford, 
Conn.,  dated  January  18, 1887,  which  was  in  progress  at  the  date  of  my 
last  annual  report,  was  completed  October  14, 1887.  Since  July  1, 
1887,  30,846  cubic  yards  were  dredged,  which,  with  23,616  cubic  yards 
previously  dredged,  makes  a  total  of  64,462  cubic  yards  under  the 
contract. 

The  6-foot  channel  was  made  75  feet  wide  for  more  than  one- half  its 
projected  length,  and  50  feet  wide  the  rest  of  the  distance,  except  that  at 
its  lower  end,  where  the  mud  is  very  soft  and  the  depth  but  a  few  inches 
scant,  it  was  dredged  only  25  feet  wide. 

PRESENT  CONDITION  OF  IMPBOVEMENT. 

The  condition  of  the  channel  July  1, 1888,  is  as  described  above ;  this 
is  the  first  public  work  of  improvement  done  in  Stamford  Harbor. 

PBOPOSED  OPEBATIONS. 

Future  appropriations  will  be  expended  in  accordance  with  the  ap- 
proved project;  $10,000,  the  remainder  of  the  total  estimate,  could  be 
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proiitably  expended  daring  the  next  fiscal  year  in  completing  the  proj- 
ect. 

Appropriations  for  improving  Stamford  Harbor  have  been  made  as 
follows,  viz : 


Bate. 


AppUoation. 


Amount. 


Hsr.  2,  1820 
A  lie.  ^.  1982 
Aug.  5,  1886 


Suirey 

do.     

Drodging... 

Total. 


$100 
350 


10,1 


10. 4M 


Stamford  Harbor  is  in  the  Fairfield  colleotion  distriot,  of  which  Bridgeport  in  the  port 
of  entry.  There  is  a  light-house  on  the  middle  eroond  at  the  harbor  entrance.  The 
nearest  work  of  defense  is  Fort  Sohnyler,  Throg's  Neok,  N.  Y.,  SO  miles  to  the  southwest. 

Money  statement 

July  1, 1887,  amount  avaUable $5,693.74 

July  1, 1888,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1, 1887 5,469.66 

Julyl,  1888,  bahince  available 224.08 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 224. 08 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitraot  of  contract  for  improving  Stamford  Harbor,  Comieciicutf  in  force  during  iheftecal 

year  ending  June  30, 1888. 


Namo  and  addiMs  of  oontiactor. 

Date  of  contract 

Saljectof 
contract 

cnbioyard. 

The  Hartford  Dredging  Company,  Hartford,  Conn.* 

JanQaryl8,1887 

Dredging . 

(knU. 
16.7 

'Contract  oompleted  October  14, 1887. 
GOHMSRCIAI.  STATISTICS  FOR  THE  FISCAL  YEAR  E27DIKG  JUNE  30,  1887. 


Ka 


Tonnage  of 
cargoes. 


Valne  of 
cargoes. 


Vessels  arrived  .. 
Vessels  departed. 


126 
20 


22,171 
1,100 


$162,569.50 
36^000.00 


RECEIPTS. 


No.  of 
cargoes. 

Tons. 

Valne. 

tJosl           ..                                    

64 
15 
47 

14,485 
3,927 
3,759 

$74,967.50 

Lnnber             •     ...     ...  ..•..•«-.tr,.,Ttr-.T».-- - --• 

66,250.00 

misoellaneous  . ...t^ , 

81,852.00 

Maximum  draft  of  vessels  entering,  12  feet 

The  above  is  only  commerce  by  water  and  does  not  include  what  comes  into  town 
via  ^' the  canal'' — ^a  private  channel;  the  latter  is  said  to  be  twice  as  much  as  the 
above  amounts.  Probably  much  of  it  will  come  by  way  of  Mill  River  when  the  chan- 
nel is  fiiirly  opened. 
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D  X4. 
IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  Biver,  and  a  bay 
at  its  mouth  opening  into  Long  Island  Sound.  This  river,  for  about  1^ 
miles  from  its  mouth,  forms  the  dividing  line  between  the  State  of  New 
York  and  Oonnecticut.  It  was  formerly  navigable  to  a  point  within  a 
few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  1  mile 
from  the  mouth. 

Before  improvement,  the  depth  below  the  wharves  was  in  some 
places  as  little  as  1  foot  at  mean  low  water.  The  mean  rise  of  tide  is 
74  feet. 

PROJEOTS  FOR  IMPROVEMENT. 

A  survey  of  this  harbor  was  made  in  1871,  and  a  project  based  on 
this  was  submitted  and  adopted.  It  provides  for  the  removal  of  two 
rocks :  Sunken  Bock  at  the  entrance  to  the  bay,  with  57  feet  low- water 
depth,  to  be  removed  to  11  feet  depth,  and  Salt  Bock,  about  1,000  feet 
above  the  mouth  of  the  river,  partly  bare  at  low  water,  to  be  removed 
to  9  feet  depth,  also  a  breakwater  400  feet  long  at  Byram  Point.  The 
estimated  cost  of  the  whole  was  as  follows,  viz : 

Sunken  Rock,  1,474.5  cubic  yards,  at|40 $58,980 

Salt  Rook,  316.3  cubic  yards,  att40 12,652 

Breakwater  at  Byram  Point ,..    25,000 

Total 96.632 

Under  this  project  Salt  Bock  was  removed  in  1873.  Ko  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882,  and  a  project  for  expending  the  funds 
available  in  1884  (about  $16,000)  based  on  this  survey  was  submitted 
and  approved.  It  provided  for  making  a  channel  from  60  to  100  feet 
wide  and  2i  feet  deep  at  mean  low  water  from  the  bay  to  the  vicinity  of 
the  bridge  at  Port  Chester.  This  modification  was  made  in  deference 
to  the  wishes  of  the  business  men  of  Port  Chester.  The  channel  was 
completed  to  within  150  feet  of  the  bridge  in  May,  1885.  A  contract 
was  entered  into,  May  15, 1886,  with  M.  K.  Pidgeon  for  the  hire  of  the 
necessary  plant  for  straightening  and  leveling  the  channel,  and  remov- 
ing lumps  left  by  the  previous  contractor  both  in  the  river  and  bay. 
This  contract  was  completed  July  22, 1886,  9,232  cubic  yards  of  sand 
and  gravel  having  been  removed. 

OPERATIONS  DTTRINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

1^0  work  has  been  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  effectually  removed.  No  work  has  yet  been  done 
upon  Sunken  Bock,  nor  upon  the  breakwater  at  Byran  Point. 

An  available  channel  2^  feet  deep  at  mean  low  water,  and  from  60  to 
100  feet  wide  to  a  point  150  feet  below  the  bridge,  and  25  feet  wide  to 
the  bridge,  has  been  made,  and  the  bottom  in  front  of  the  wharves, 
where  vessela  have  to  lie  at  low  tide,  has  been  made  as  nearly  level  as 
possible. 
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PROPOSED  OPERATIONS. 


Future  appropriations  will  be  applied  toa  continuatiou  of  the  project. 
AppropriatioDS  for  the  improvement  of  Port  Chester  Harbor,  New  York, 
have  been  made  as  follows,  viz : 


Date. 


Amplication. 


Amoiut. 


JanolO,  1872 
Au£.  2,  1882 


RemoTing  Salt  Rock , 

Dredging  in  Byram  River  and  Bay. 


$12,000 
lfi,000 


Total. 


27,000 


Port  Chester  Harbor  is  iu  tbe  collectiou  district  of  New  York.  The  nearest  li|(ht- 
honse  is  on  Great  Captain's  Island,  If  miles  east  of  'tlie  month  of  the  harbor.  The 
nearest  work  of  defense  is  at  Throg's  Neck,  abont  15  miles  southwest. 


Money  statement. 


July  1, 1887,  amount  available |$24.77 

July  1,  1888,  balance  available 24.77 

Amount  appropriated  by  act  of  August  11, 1888 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 024. 77 

{Amount  (estimated)  required  for  completion  of  existiuff  project 64,632. 00 

Amount  that  can  be  protitaVly  expended  in  fiscal  year  ending  June  30, 1890  20, 000. 00 
Submitted  iu  compliance  w>4;h  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1^J66  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  veteeU, 


Kind. 

Number. 

Tonnage. 

steamers 

3U 
820 
600 

51  170 

Hailinfc-voeaels 

17.600 
lia,2S0 

liarges,  etc - * - -- -- 

1 

Total 

1,224 

190,0^0 



The  draught  of  vessels  trading  at  Port  Chester  ranges  from  5  to  8  feet.    Their  ton- 
nage ranges  from  25  to  275  tons. 

Cargoes. 


Tons. 


Valno. 


Shipments . 
Beoeipta... 


Total. 


4,530 
41.870 


1283.050 
842;  Oao 


48;  400 


1,125,070 


The  principal  articles  of  commerce  are  manufactured  goods,  coal,  iron,  building 
materials,  and  general  merchandise. 
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D  15. 
IMPBOVEBIENT  OF  MAMARONECK  HARBOR,  NEW  YORK. 

Mamaroneck  Harbor,  on  tbe  north  shore  of  Long  Island  Soand.  aboat 
5  miles  west  of  the  CoDnecticat  State  line,  consists  of  an  open,  snallow 
bay  and  a  narrow  tidal  inlet  aboat  a  mile  long. 

The  channel  to  the  old  Steam-boat  Wharf  (abont  half-way  np  the  iulet) 
had  a  depth  of  5  feet  at  mean  low  water:  from  there  to  the  upper 
wharves  the  deptiis  gitidnally  decreased  to  1  foot  Near  its  month  the 
inlet  was  obstructed  by  several  rocks.  The  mean  rise  of  tide  at  Mama- 
roneck is  about  8  feet.  v 

PROJECTS  FOR  IMPROVEMENT. 

A  snrvey  of  the  harbor  was  made  in  1881,  and  a  project  for  improve* 
ment  based  on  this  snrvey  was  submitted  and  adopted,  providing  for 
the  removal  of  Bound  Bock  to  a  depth  of  4  feet  at  mean  low  water, 
and  five  other  rocks  to  a  depth  of  7  feet;  for  dredging  a  channel  7  feet 
deep  and  100  feet  wide  from  the  Sound  to  the  old  Steam-boat  Wharf,  and 
thence  4  feet  deep  and  80  feet  wide  to  the  upper  wharves,  and  for  clos- 
ing the  small  channel  east  of  Orassy  Knoll,  at  an  estimated  cost  of 
$43,000.  In  1881  Bound  Bock  was  removed  to  a  depth  of  4  feet,  and 
Bush  Bock  and  Inner  Steam-boat  Bock  to  7  feet  at  mean  low  water,  at 
a  cost  of  $13,000,  not  including  supervision  and  contingencies. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

The  available  funds  were  not  sufficient  to  continue  work  under  the 
project. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  of  channel  has  not  changed  since  the  original 
survey.  The  removal  of  three  rocks  has  made  the  upper  harbor  much 
safer  of  access. 

PROPOSED  OPERATIONS. 

It  is  proposed,  when  funds  are  appropriated  for  that  purpose,  to  com- 
plete the  existing  project  by  removing  the  other  dangerous  rocks  and 
by  dredging  in  the  channel.  This  could  be  completed  to  advantage  in 
a  single  year. 

Appropriations  for  improving  Mamaroneck  Harbor  have  been  made 
as  follows,  viz : 


Date. 


AppUofttlon. 


AmonDt 


Mat.   8,1881 
Aug.   ^1882 


Snxrey... 

Bemoral  of  rooks. . 

Toial , 


IS^OOO 


U500 


Mamaroneck  Harbor  ia  in  the  collection  diatriot  of  HJTew  York ;  ite  commerce  is 
mainly  of  local  importance.  The  neaieat  light-honse  ia  on  Execntion  Bock,  aboat  4 
milee  sonth :  the  fortificaftonfl  at  Thxog's  Keck,  9  mile»  Bonthwest,  are  the  nearest 
worka  of  derenae. 
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Money  statement 

July  1,  1887,  »mount  available 1220.55 

Joly  1, 1888,  balance  available 220.55 

fAuioant  festimated)  required  foi  oompletion  of  ezistinflr  project 28, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1880  28, 000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSBCIAL  STATISTICS. 

ArrioaU  and  departures  of  vessels. 


Description. 

Number. 

Tonnage. 

8t4mnfflni 

92 
142 
124 

18,800 
11  720 

Barges,  eto 

21,700 

ToUl 

358 

47,220 

The  draught  of  vessels  trading  at  Mamaroneck  ranges  from  4^  to  6i  feet    Their 
tonnage  ranges  from  30  to  175  tons. 

Cargoes. 

Tone. 

Yaloe. 

Shipments 

1,161 
28,886 

$28,087 
804,805 

Beofilnta 

Total 

24,986 

327,892 

The  principal  articles  of  commerce  are  coal,  building  materials,  farm  produce',  and 
general  meronandise. 


Di6. 
IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

Bclio  Harbor  is  a  bay  on  the  north  shore  of  Loug  Island  Sonnd, 
distant  aboat  22  miles  by  water  from  the  Battery  at  ISew  York.  It  is 
land-locked  except  toward  the  soatheast,  and  has  a  good  anchorage, 
lif early  all  of  the  water  transportation  of  the  town  of  J^ew  Bochelle  is 
carried  on  through  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  at  mean  low  water, 
though  the  low- water  channel  np  to  the  wharves  is  only  from  1  to  2 
feet  deep. 

The  mean  rise  of  tide  is  7.3  feet. 

PROJECT  FOR  IMPROVEMENT. 

A  survey  was  made  in  1876,  and  a  project  based  on  it  was  submitted 
December  20,  1876,  and  subsequently  adopted,  providing  for  the 
removal  of  two  rocky  reefs  from  the  channel,  viz : 

(I)  Sbeepsliead  Reef,  lying  midway  between  Eoiio  Island  and  DuokPoint, 
which  had  1.6  feet  of  water  upon  it  at  low  tide.  This  wasto  be  removed 
to  a  depth  of  9  feet  at  low  water,  which  required  the  excavation  of  673. 5 
cubic  yards  ofrock,  costing $21,801.76 
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(2)  Start  Rock,  which  projected  aboat  2  feet  above  low  water,  and  lay  in 
the  channel  120  feet  from  Beantbrt  Point.  This  was  to  be  removed  to 
7*  feet  below  low  water,  reqairing  the  excavation  of  870  cubic  yards  of 
rock,  costing 112,672.50 

Contingencies 6,081.13 

Total 38,966*38 

A  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
in  1881-'83,  506  cubic  yards  were  removed  from  the  southern  part  of 
Sheepsbead  Beef,  making  9  feet  depth. 

OPERATIONS  DUBING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

The  money  available  was  not  enough  to  continue  the  projected  work| 
and  nothing  was  done. 

PRESENT  CONDITION  OP  IM^BOVEMENT. 

Start  Bock  has  been  removed  to  the  required  depth,  7  feet  at  mean 
low  water,  and  about  one-half  of  Sheepshead  Beef  has  been  removed  to 
9  feet  depth.  The  condition  of  the  channel  is  otherwise  about  the 
same  as  before  the  improvement,  no  other  work  having  been  done. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  removal  of  Sheepsbead  |toef  will  be 
completed.  Twenty-two  thousand  dollars  have  been  appropriated  for 
this  project ;  with  the  balance  of  the  estimate,  $17,000,  the  project  could 
be  advantageously  completed  in  a  single  year. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  N.  Y., 
have  been  made  as  follows,  viz : 


Date. 

AppUoattoD. 

Anoant. 

June  18. 1878 

Kmnoval  of  Start  rock... 

$10,000 
8,000 
8.000 
8,000 
8,000 

Mar.    8,1879 

do 

Jane  14, 1880 

Bemovalof  Sheepsbead  rock 

Mar.    8,1881 

do .*. 

Aug.    2,1882 

do 

Total 

22,000 

• 

Echo  Harbor  ia  in  the  colleotion  distriot  of  Now  York.  The  nearest  light-hooee  is 
ou  Execution  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  to  the  westward,  are 
nearest  works  of  defense. 

Money  statement 

July  1, 1887,  amount  available |3,043.97 

July  1, 1988,  balance  available 3,043.97 

r  Amount  (estimated)  required  for  oompletion  of  existine  project 17, 000 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearendinff  June  30, 1^         17,000 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

*  A  mistake  in  printing  the  original  report  made  this  depth  6  feet.  This  error  has 
been  copied  in  subsequent  reports. 
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COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels. 


XXesciiption. 

Knmber. 

Tonnage. 

fttornnnn            -rr,  ......                          r--, ,r     T-T ---- -- 

276 
154 
IM 

22.080 

Sailiuff  vBflsoIs  ...........................•■..................••.•...•.•••••••>>•• 

10,500 

Barflrea.  etc ....^ - 

29.400 

Total        

626 

61,980 

Cargoes, 

Tona. 

Value. 

Shi  Dmcn  ta 

Heoeipts -  -  -- --- 

38.900 

$744,075 



ToUl         

38,900 

744.075 

The  |»rincipal  artioUa  of  commerce  are  coal,  building  materials,  and  general  mer- 
fbandiso. 


D  17. 

IMPROVEMENT  OF  NEW  ROCHELLE  HARBOR,  NEW  YORK. 

New  Bocbelle  Harbor  is  Bitaated  at  the  western  end  of  Long  Island 
Sound,  on  its  north  shore,  about  10  miles  west  of  the  boundary  line  be- 
tween the  States  of  New  York  and  Connecticut.  The  harbor  lies  off 
the  southerly  part  of  the  town  of  New  Bochelle,  and  Echo  Harbor  is  off 
the  northerly  part. 

NewEochelleHarborconsists  of  rather  narrow  and  circuitous  passages 
between  several  rocky  islands  and  reefs,  which  shelter  it  from  rough 
weather.  It  had  originally  an  available  depth  of  8  to  9  feet  at  mean 
low  water }  there  were  two  rocks  near  the  channel- way  whose  removal 
was  desired,  and  the  narrowness  of  the  deep-water  channel  made  it  dif- 
ficult for  vessels  to  turn. 

PROJECTS  FOB  IMPROVEMENT. 

A  survey  of  New  Bochelle  Harbor  was  ordered  by  the  act  approved 
June  14, 1880,  and  made  in  the  same  year.  In  the  report  of  this  survey, 
January  28, 1881,  a  project  for  improvement  was  submitted,  contem- 
])1ating  the  removal  of  Corning  Bock  to  12  feet  depth  at  mean  low  water, 
of  Bock  C  to  9  feet  depth,  the  dredging  of  a  channel  100  feet  wide  and 
8  feet  deep  around  the  south  end  of  Olen  Island  to  connect  with  the 
channel  around  the  north  end  of  that  island,  and  the  removal  of  a  reef 
tliat  obstructed  the  entrance  to  this  dredged  channel,  the  whole  being 
estimated  to  cost  $40,825.  The  object  of  this  dredging  and  rock  removal 
was  to  allow  vessels  to  pass  around  the  island,  instead  of  having  to  turn 
in  the  narrow  channel. 

In  1881  the  channel  around  Glen  Island  was  dredged  100  feet  wide 
and  6  feet  deep,  and  work  was  begun  under  a  contract  to  remove  the 
reef  at  the  channel  entrance  to  9  feet  depth. 
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The  contract  was  extended,  and  in  1883  work  was  abandoned  by  the 
contractor  while  parts  of  the  rock  were  still  from  1  to  1}  feet  above  the 
plane  of  removal,  , 

In  1883  Goming  Bock  was  removed  to  11  feet  depth  by  hired  labor, 
at  a  cost  of  aboat  $34  per  cnbic  yard ;  a  large  bowlder  was  removed 
from  near  David's  Island  Wharf,  and  10.6  cubic  yards  of  loose  rock  were 
removed  from  the  reef  at  the  entrance  to  the  dredged  channel,  making 
a  depth  of  7.5  feet  there. 

An  examination  of  the  dredged  channel  and  the  rocks  at  the  entrance 
was  made -in  April,  1887.  By  this  examination,  a  reef  was  discovered, 
not  shown  on  the  original  sarvey,  projecting  about  40  feet  into  the  pro- 
posed channel,  with  a  least  depth  of  6  feet ;  also  a  rock,  known  as  EU)ck 
6,  projecting  about  10  feet  into  the  proposed  channel,  with  a  least  depth 
of  29  feet  Authority  was  obtained,  under  date  of  April  30,  1887,  to 
complete  the  removal  of  the  rocks  at  the  entrance  by  hired  labor, 
and  to  deepen  the  dredged  channel  to  8  feet  at  mean  low  water  by 
contract. 

OPERATIONS  DURINO  THE  FISOAL  YEAR  ENDING  JUNE  30,  1888.  ^ 

Under  authority  from  the  Chief  of  Engineers,  dat^  July  13,  18S7, 
the  steam  drilling-plant  belonging  to  the  improvement  of  the  Bantan 
Biver,  ^ITew  Jersey,  was  put  in  repair,  the  expense  being  borne  equally  by 
the  appropriation  for  improving  th^  Baritan  Biver  and  that  for  New  Bo- 
chelle  Harbor.  With  this  plant,  the  removal  of  the  rocks  at  the  entrance 
to  New  Bochelle  Harbor  by  hired  labor  was  begun  September  27, 1887, 
and  continued  until  November  30, 1887,  when  the  work  was  closed  for 
the  season.  The  work  was  resumed  May  2, 1888,  and  completed  May 
31, 1888.  Thirty-seven  and  ninety-two  hundredths  cubic  yards  of  rock, 
measured  in  place,  were  removed  from  Bock  B,  making  8  feet  depth  at 
mean  low  water:  180.63  cubic  yards  of  rock  were  removed  from  the 
large  rock  discovered  by  the  above-mentioned  examination,  giving  a 
minimum  depth  of  75  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

A  channel  100  feet  wide,  and  with  a  mimimum  depth  of  7.5  at  mean 
low  water,  has  been  made  through  the  rocks  at  the  entrance.  The 
dredged  channel  has  nearly  retained  its  depth  of  6  feet  at  mean  low 
water.    No  work  has  yet  been  done  on  Bock  G. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  expend  the  funds  now  available  in  widening  and 
deepening  the  channel  between  Olen  Island  and  the  main  land  by 
dredging. 

Appropriations  for  the  improvement  of  New  Bochelle  Harbor  have 
been  made  as  follows,  viz : 


Date. 


Mar.    3,1881 
Aug.    2, 1882 


Application. 


Dredgbig  and  partial  removal  of  rock  at  month  of  Glen  Island  Channel. 
BemoTing  Coining  Bock 

Total 


Amount 


$20,000 
16,000 


36,000 


New  Roohelle  Harbor  is  in  the  oollection  district  of  New  York.  The  nearest  light- 
hoase  is  on  Execution  Bock.  The  fortications  at  Throg's  Neck,  7  miles  west,  are  the 
nearest  works  of  defense. 
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Money  statement 

July  1,  1887,  amoant  available 116,843.06 

Jnly  ],  1888,  amount  expended  daring  fiscal  year,  exclnsive  of 

liabilities  outotanding  July  1,  1887 |7,518.09 

July  1, 1868,  outstanding  liabilities 190.00 

7,708,69 

July  1,  1888,  balance  available 9.134.97 


COUUKRCIAL  STATISTICS. 

AnivaU  and  departure*  of  vesaeU. 


KlBd. 


Sailing 
B«rge8,«to 


Total 3,M0     1,710,650 


The  draught  of  vessels  trading  at  New  Rochelle  Harbor  ranges  from  5  to  9  feet. 
Their  tonnage  ranges  from  35  to  950  tons. 

Caiyoet.— Beoeipts:  tons,  10,850 :  value,  $98,040.  The  principal  articles  of  com- 
merce are  building  materials  and  general  merchandise.  Over  700,000  passengers 
were  brought  into  the  harbor  during  the  year. 


D  i8. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek  is  a  small  tidal  stream  emptying  into  East  Chester 
or  Pelham  Bay.  The  bay  is  on  the  north  side  of  Long  Island  Sound, 
at  its  western  end,  being  just  east  of  Throg's  Neck,  and  20  miles  by  water 
from  the  Battery  at  New  York. 

The  mean  rise  of  tide  is  7.1  feet. 

A  reef  of  bowlders  close  to  the  coarse  of  vessels  passing  through  the 
draw  of  Pelham  Bridge  (near  the  month  of  the  creek),  made  the  entrance 
dangerons. 

The  available  depth  of  Town  Dock,  1}  miles  from  the  mouth,  was,  at 
high  water,  rather  over  7  feet.  About  the  same  depth  could  be  carried 
to  Lockwood's,  2^  miles  fix)m  the  mouth. 

PROJECTS  FOR  IMPROVEMENT. 

The  amount  heretofore  reported  in  the  annual  reports  as  the  original 
estimates,  viz,  $136,500,  was  for  a  partial  project  for  an  improvement 
from  Town  Dock  to  a  point  3,000  feet  above  Lockwood's,  submitted  in 
1872.    (Annual  Beport  of  Chief  of  Engineers  for  1881,  page  640.) 

In  1875,  the  project  was  modified  by  changing  the  location  of  the  cut 
from  Lockwood's  to  Town  Dock,  involving  rock  excavation,  at  an  addi- 
tional cost  of  $10,000.  (Letters  from  General  Newton,  dated  September 
24, 1875,  and  letter  from  the  Chief  of  Engineers,  dated  September  28, 
1875.) 

Since  then,  up  to  1884,  additional  projects  have  been  made  and  par- 
tially carried  out  for  improvement  below  Town  Dock  at  an  actual  cost 
of  $22,600,  and  an  additional  estimated  cost  of  $52,000.    The  original 
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estimate  and  the  amoants  required  for  completion  of  existing  project 
shonld;  therefore,  be  increased  by  $81,600. 

The  entire  project  thus  for  adopted  consists  of  €^xcavating  a  channel 
9  feet  deep  at  mean  high  water  ^rom  Pelham  Bridge  to  a  point  abont 
3,000  feet  above  Lockwood's,by  removing  bowlders  and  gravel  from  near 
the  draw  of  Pelham  Bridge;  by  dredging  a  channel  west  of  Gtoose 
Island,  125  feet  wide  and  1,500  feet  long ;  and  by  dredging  a  ent  100  feet 
wide  and  about  3,000  feet  long,  from  Pell  Point  to  the  first  bend  above 
Town  Dock,  and  thence  extending  it  by  an  easy  curve  through  a  marsh 
and  some  rock  cutting  to  LockwoOd's,  a  stretch  in  which  the  natural; 
bed  of  the  stream  was  very  winding ;  a  cut  3,000  feet  long,  100  feet  wide, 
and  9  feet  deep,  was  to  be  made  above  Lockwood's  to  serve  both  as  a 
channel  and  tioal  basin ;  the  channel  was  also  to  be  confined  in  certain 
parts  by  timber  dikes  having  an  aggregate  length  of  5,800  feet  The 
estimated  cost  of  the  whole  is  $221,100. 

The  first  work  under  this  project  was  done  in  1877.  Since  that  time 
the  channel  through  the  marsh  and  rock  just  below  Lockwood's  has 
been  made  100  feet  wide  and  9  feet  deep  at  mean  high  water;  the  chan- 
nel west  of  Gt)08e  Island  has  been  dredged  125  feet  wide  and  9  feet  deep 
at  mean  high  water ;  the  bowlders  in  the  vicinity  of  Pelham  Bridge 
draw  have  been  removed;  the  channel  just  above  and  under  the  new 
draw-bridge  on  the  Boston  road  at  Lockwood's  has  been  dredged  out ;  a 
channel  about  2,000  feet  long  and  9  feet  deep  at  mean  high  water  has 
been  dredged  from  Pell  Point  up  to  Town  Dock,  the  width  being  40  to 
45  feet,  gradually  increasing  to  90  feet  at  Town  Dock,  and  1,235  linear 
feet  of  diking  have  been  built. 

OPERATIONS   DUBINO  THE  FISOAL  TEAR  ENDINa  JUNE  30,  1888. 

A  contract  was  entered  into,  July  11, 1887,  with  the  Frank  Pidgeon 
Dredging  Company  of  l^ew  York,  for  the  removal  ot  about  30,000  cubic 
yards  of  mud  measured  in  scows,  the  work  to  be  applied  to  widening 
the  channel  and  removing  shoal  spots.  This  contract  was  annulled  by 
authority  of  the  Chief  of  Engineers,  dated  August  18, 1887,  on  account 
of  the  contractor's  failure  to  begin  work  within  the  time  required.  An 
examination  of  the  channel  made  in  September,  1887,  showed  the  exist- 
ence of  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high  water 
firom  the  bay  to  Town  Dock ;  from  Town  Dock  to  Lockwood's  there  was 
an  available  depth  of  about  8  feet  at  mean  high  water,  in  a  narrow  chan- 
nel. Advertisement  was  made,  proposals  opened  April  21, 1888,  and  a 
contract  entered  into  May  11, 1888,  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  for  the  removal  of  1,700  cubic  yards  of  mud 
measured  in  scows.  Work  was  begun  under  this  contract  June  7, 1888, 
and  up  to  June  30, 1888, 1,772  cubic  yards  had  been  removed  near  Town 
Dock. 

PRESENT  CONDITION  OF  IMPROVEMENTS. 

There  is  a  channel,  100  feet  wide  and  9  feet  deep  at  mean  high  water, 
firom  the  bay  to  Town  Dock ;  and  a  narrow  channel,  8  feet  deep  at  mean 
high  water,  from  Town  Dock  to  Lockwood's.  Above  that  no  work  has 
been  done. 

PROPOSED  OPERATIONS. 

Work  will  be  continued  under  the  contract  with  the  Hartford  Dredg- 
ing Company.  Future  appropriations  will  be  applied  to  completing 
and  maintaining  the  channel  as  projected. 
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Appropriations  for  improving  East  Chester  Greek  have  been  made  as 
follows,  viz : 


Dftto. 


AppUoAtioil. 


Amoont. 


liar.  3,1873 
lUr.  8,1876 
June  18,187^ 
Mar.  8,1879 
June  14, 1880 
Aug.    6,1886 


„   _  PelbAin  Bridge 

JDredglBg  40  to  90  feet  wide  from  Pdl  Point  to  Town  Dock i 

Dredging  above  Town  Dock  (not  yet  expended) 

Total 


$26,000 
12,000 
10,000 
3.600 
8.500 
10,000 


•4,000 


East  Chester  Creek  is  in  the  ooUection  district  of  New  York.  The  nearest  light- 
house is  on  the  Stepping  Stones,  3  miles  soatheastof  the  month  of  the  creek.  The  near- 
est work  of  defense  is  Fort  Schuyler,  Throg*s  Neck,  abont  3^  miles  south. 

Money  statement 

July  1, 1887,  amount  available $9,673.78 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 |1,956.18 

July  1, 1888,  outstanding  liabilities 797.40 

July  1,  1888,  amount  covered  by  existing  contracts 6, 852. 60 

8.906.18 

Ji<y  1, 1888,  balance  avaUable 767.60 

Amount  appropriated  by  act  of  August  11, 1888 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 767. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 152, 100. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1890    30, 000. 00 
Submitted  in  compliance  with  requirement^  of  sections  ^of  river  and 
harbor  acts  of  1866  and  1867. 


Abstraot  of  Hdsfor  dredging  in  East  Chester  Creeks  Kew  Torky  opened  at  Engineer  Qglee, 
V.  8,  Army,  New  York,  April  21,  1888. 


Kb. 

Name  and  address  of  bidder. 

Bate 

peronbio 

yard. 

Bemarka. 

1 

•a 

James  HoSpirit.  Jersey  City,  N.J 

iTMrtfnml  Dffldffinff  Gompanv.  Hartford.  CAnn ,, , 

Cents. 
45 

Only  one  guarantor. 

3 

MiohsAlH  Flutnerv  New  t^brkCiiv... 

*  Contract  awarded  to  tiie  Hartford  Dredging  Company. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departwres  of  vessels. 


Kind. 


Knmber. 


Tonnage. 


Sailing  vessels 
Barges,  etc  .... 

Total.... 


800 
15,750 


10,110 


The  draught  of  vessels  trading  in  East  Chester  Creek  ranges  from  5  to  7|  feet. 
Their  tonnage  ranges  from  30  to  200  tons. 
CarpoM.— Receipts,  10.625 tons;  value $61,075. 
The  principal  articles  of  commerce  are  coal  and  building  materials. 
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D  19. 

IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadsteatl  uear  the  east  cDd  of  the  north  fork  of 
Long  Island,  lyin^  between  this  north  fork  on  thQ  northwest  and  north 
and  Shelter  Island  on  the  southeast  and  sonth.  The  anchorage-ground 
is  exposed  to  storms  from  the  northeast  and  cast. 

A  sand-spit  called  Joshua^s  Point,  formerly  protected  the  little  bay 
at  Greenport  from  easterly  storms,  but  in  the  few  years  prior  to  1883 
tbis  had  worn  away  rapidly,  and  the  sand  had  been  carried  out  into  the 
bay. 

The  mean  rise  of  the  tide  is  2A  feet. 

PROJECT  FOR  IMPROVEMENT. 

In  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
based  upon  the  survey  were  submitted,  and  subsequently  adopted,  for 
a  breakwater  extending  southeasterly  from  Joshua's  Point.  This 
project  consisted  of  a  riprap  breakwater  about  1,700  feet  long  extend- 
ing from  high-water  mark  to  the  18  foot  curve,  to  be  built  3  feet  above 
mean  high-water  level  with  a  top  width  of  5  feet,  and  side  slopes  of  1 
on  1,  to  contain  about  23,000  tons  of  stone.  Its  estimated  cost  was 
$46,000.  Work  under  this  project  was  begun  in  1883,  and  in  that  and 
the  two  following  years  1,233  linear  feet  of  the  breakwater  were  built. 
Under  the  appropriation  of  August  5, 188G,  a  contract  was  entered  into 
with  James  V.  Luce,  of  Niantic,  Conn.,  on  October  27, 1886,  for  deliver- 
ing 3,400  tons  of  stone  on  the  breakwater.  Work  was  begun  May  18, 
1887,  and,  up  to  June  30  of  that  year,  1,596  tons  of  stone  had  been  de- 
livered, extending  the  breakwater  92  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Work  under  the  above  contract  was  continued  and  completed,  ex- 
tending the  breakwater  204  feet,  giving  it  a  total  length  of  1,437  feet, 
and  carrying  it  into  15.4  feet  depth  at  mean  low  water ;  14,775|  tons  of 
riprap  granite  have  thus  far  been  used  in  its  construction. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  in  good  condition  as  far  as  completed.  'No  material 
changes  of  depth  in  the  harbor  have  occurred  since  the  original  survey. 

PROPOSED  OPERATIONS. 

With  further  appropriations  the  breakwater  will  be  completed  as  pro- 
jected to  the  18-foot  curve.  Twenty-five  thousand  dollars  have  been 
appropriated  for  this  work.  The  remainder  of  the  estimate,  $21,000, 
could  be  profitably  expended  in  completing  the  breakwater  in  one  year. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows,  viz : 


Dale. 

Application. 

Amount. 

Mar.    3,1881 

Sarvev 

$500 

^njL'.    2,1882 
July    5,1884 
Aug    5,1888 

£  xpeiided  on  break  water 

10.000 

....fTdo 

10,000 

:::::.do:::":;:::::::::::;:::::::;;:::::::;  ;::::*  •::"■::::::;::: ::::::: 

5,000 

Total '. 

25,500 
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Greenport  is  a  port  of  delivery  in  the  ooUectiou  district  of  Sag  Harbor.  The  near- 
est liebt-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward.  The  nearest  work 
of  detense  is  Fort  Trambull,  New  London  Harbor,  Connecticnt,  21  miles  distant  ill  a 
straight  line. 

Money  statement 

July  1,  1887,  amount  available |2,957.93 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 2,917.83 

July  1, 1888,  balance  available 40.10 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1880 5, 040. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nue  30, 1890  16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vesseh. 


Description. 

Number. 

Tons. 

Steamen 

2,240 

1,080 

10 

421,000 

Sftiliiig  vesaelB 

185,750 
7^200 

Banraa.  eto. 

Total 

8,030 

623, 9  jO 

■ 

Cargoes, 

1 

Tons. 

Valna. 

flhipm^nts r -, -r' 

10,600 
33,070 

$300,500 

Receipts 

1,138,600 

Total 

43,570 

1,439,000 

The  principal  articles  of  commerce  are  coal,  building  materials,  farm  produce,  and 
general  merchandise. 


D   20. 


IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

This  harbor  is  a  large  landlocked  bay  oa  the  north  side  of  Long  Isl- 
and, about  60  miles  east  of  New  York  in  a  direct  line,  and  nearly  oppo- 
site Bridgeport,  Conn.  Its  high-water  area,  with  that  of  its  shallow 
tributaries,  Setanket  Harbor  and  Conscience  Bay,  is  about  2^  square 
miles,  and  the  width  of  the  outlet  is  but  450  feet.  Port  Jefferson  lies 
at  the  head  of  the  harbor,  nearly  2  miles  from  the  outlet,  and  there  is  a 
depth  of  12  feet  or  more  at  low  water  to  within  300  feet  of  the  wharves 
over  nearly  the  whole  width  of  the  harbor.  Originally  there  was  a  bar 
just  outside  theonUet,  with  a  depth  of  3  feet  at  mean  low  water,  over 
which  the  tide  ebbed  and  flowed  very  rapidly. 
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PROJECTS  FOR  IMPROVEMENTS. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieutenant  Harrison, 
U.  S.  Engineers.  In  1870  an  examination  was  ordered  by  Congress. 
The  first  project  for  improvement  was  submitted  by  General  Warren, 
January  16,  1871,  after  an  examination,  and  provided  for  building 
a  jetty  on  the  east  side  of  the  entrance,  extending  out  to  the  9-foot 
curve,  and  rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of 
dimension  stone ;  also  for  dredging  a  channel  200  feet  wide  and  7  feet 
deep  at  mean  low  water  through  the  bar.  The  estimated  cost  was  as 
follows,  viz : 

Construction  of  Jetty 1 $150,125 

Dredgini? 15,000 

Total 165,125 

When  the  project  was  adopted,  under  the  appropriation  of  March  3, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
highest  tides;  but  no  change  was  made  in  the  estimates.  Under  this 
appropriation  600  feet  of  the  jetty  were  built ;  and  under  the  appro- 
priation of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate 
made  in  1873  of  the  cost  of  completion  ($35,000)  makes  the  estimate 
for  the  whole  project  $65,000.  In  1875  a  modification  of  the  project, 
based  on  the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty 
on  the  west  side  of  the  entrance,  about  1,075  feet  long,  and  rising  4  feet 
above  mean  high  water,  designed  to  increase  the  force  of  the  tidal  cur- 
rents ;  the  width  of  the  channel  was  also  reduced  to  100  feet.  No  new 
estimate  was  submitted  at  the  time ;  but  in  1877,  after  about  $8,000  had 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
in  the  same  year,  for  the  wholeimprovement,  contemplated  extending  the 
east  jetty  to  the  9-foot  curve,  extending  the  west  jetty  600  feet  farther, 
and  dredging  a  channel  100  feet  wide  and  8  feet  deep  (this  increase  of 
depth  on  account  of  increased  draught  of  vessels  using  the  harbor),  at 
an  estimated  cost  of  $34,000;  $45,000  had  then  been  appropriated  and 
nearly  expended,  making  the  total  estimate  from  the  beginning  $79,000 
(including  $6,000  appropriated  in  1876,  and  then  unexpended).  This 
estimate  was  incorrectly  reported  in  1878,  but  reverted  to  in  1879,  and 
repeated  in  each  subsequent  annual  report.  In  1877  one  cut  25  feet 
wide  and  8  feet  dee^  was  dredged  through  the  bar.  The  channel  was 
dredged  to  a  width  of  100  feet  under  the  appropriation  of  March  3, 
1879.  In  1877  the  east  jetty  was  raised  to  a  height  of  5  feet  above 
mean  high  water,  and  extended  50  feet.  In  1878  the  west  jetty  was 
extended  450  feet,  but  the  height  was  made  only  2  feet  above  mean  low 
water,  except  the  outer  end  and  an  intermediate  point,  which  were 
raised  to  4  feet  above  mean  high  water,  to  serve  as  guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
making  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940 
feet  for  the  west. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

No  work  was  done. 
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PRESENT   CONDITION  OF  THE  IMPROVEMENT. 

The  east  jetty  is  1,390  feet  long,  terminating  in  10  feet  of  water.  The 
west  jetty  is  040  feet  long,  terminating  in  6.5  feet  of  water.  The  dredged 
channel  retains  nearly  its  depth  of  8  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

The  amount  estimated  for  the  completion  of  the  project  was  reached 
by  the  appropriation  made  Augast  2, 1882,  and  the  project  itself  is  com- 
pleted. Whether  the  depth  gained  will  be  permanent  or  not  can  only 
be  told  by  time.    No  further  operations  are  proposed  at  present. 

Appropriations  for  improving  Port  Jefferson  Harbor,  New  York,  have 
been  made  as  follows,  viz : 


Date. 


Application. 


Amoant. 


Mar.  3,1871 
Jane  10. 1872 
Mar.  3,1875 
Aag.  14, 1876 
June  18, 1878 
Mar.  8,1879 
Jane  14, 1880 
Mar.  3.1881 
Aug.    2,1882 


Eaatiotty 

EaAt  and  vest  jetties 

East  Jetty  and  dredf^inf;  . 

Eaat  and  west  Jetties 

Dredging 

East  anu  vest  Jetties 

East  J  etty 

do 


$15,000 

15.000 
15.000 
0,000 
8,000 
6.000 
3,00Q 
4.000 
8,000 


Total. 


79,000 


Port  Jefferson  is  a  port  of  deli  ve  ry  in  the  collection  district  of  New  York.  There  is 
a  light-houso  on  Old  Field  Point,  1^  miles  west  of  the  harbor  eatrunco.  Fort  Hale, 
Kew  Haven  Harbor,  Connecticut,  23  miles  distant,  is  the  nearest  work  of  defense. 


July  1, 1887,  amount  available. 
July  1,  1888,  balance  available 


Money  statement. 


$374.76 
374.70 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels. 


DescilpUon. 

Number.  1  Tons. 

Steamers 

786 
550 

106,100 

Sallinf;  vessels 

35,870 

Barge8,et'0 -  - -  - -     - 

Total  

1,342 

141, 970 

The  draught  of  vessels  trading  at  Port  Jefferson  ranges  from  5  to  14  feet.    Their 
tonnage  ranges  from  25  to  500  tons. 

Cargoes. 


Tons. 

Value. 

Shipments .*. 

rj.2J5 
23,2e0 

$49.  S.'W 

lleoeipts    

373,650 

Total 

26, 495 

423,000 

The  principal  articles  of  commerce  are  coal,  building  materials,  farm  produce,  and 
general  merchandise. 


Digitized  by  VjOOQIC 


APPENDIX  D— REPORT   OP*  LIEUT.    COL.   HOUSTON.  581 

D   21. 

IMPROVEMENT  OP  FLUSHING  BAY,  NEW  YORK. 

Flushing  Bay  is  od  the  north  shore  of  Long  Island,  about  14  miles  by 
water  from  the  Battery  at  New  York.  The  town  of  Flushing  is  on  the 
east  bank  of  Flushing  Greek,  a  qnai-ter  of  a  mile  from  the  head  of  the 
bay.  ThOfbay  is  about  1  mile  wide  and  2  miles  long ;  the  bottom  is  of 
soft  mud,  nearly  level,  the  depth  in  theoriginal  channel  being  not  much 
greater  than  elsewhere.  In  1861  there  was  a  depth  of  5  feet  at  low 
water  in  the  channel  leading  up  to  Flushing,  and  in  1879  but  3.9  feet. 

The  mean  rise  of  tide  is  7.1  feet. 

PROJECT  FOR  IMPROVEMENT. 

A  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement, based  on  it,  was  proposed  and  adopted,  providing  for  the 
construction  of  a  dike  extending  across  the  westerly  part  of  the  mouth 
of  the  bay  and  upon  the  west  side  of  the  channel  to  the  head  of  the  bay 
near  Flushing,  and  a  dike  extending  from  a  point  near  the  middle  of 
the  east  shore  in  a  northerly  direction  to  the  6-foot  curve  and  almost 
parallel  to  the  first,  in  order  to  form  a  large  tidal  basin  whose  waters 
should  ebb  and  flow  through  a  narrow  channel,  with  dredging  to  main- 
tain a  channel  6  feet  deep  at  mean  low  water.  The  <  estimated  cost  for 
carrying  out  this  project  was  as  follows : 

Constraoting  4,400  linear  feet  of  pile-dike,  at  $10  per  foot $44, 000 

Constructing  7,800  linear  feet  of  pile-dike,  at  $9  per  foot 70, 200 

Conetracting  900  linear  feet  of  pile- dike,  at  $7.50  per  foot 6, 750 

Constraoting  3, 600  linear  feet  of  single  piling,  at  $3.70  per  foot 13, 320 

For  83,000  cabic  yards  of  dredging,  at  20  cents  per  cabic  yard IG,  600 

Contingencies 22,630 

Total 173,500 

All  the  timber  work  of  the  dikes  was  to  be  creosoted.  Up  to  June  30, 
1880,  3,057  linear  feet  of  pile-dike  were  constructed  on  the  west  side  of 
the  chansel  from  the  head  6f  the  bay.  Subsequent  appropriations  have 
been  expended  in  dredging. 

Under  the  appropriation  of  August  5, 1886,  a  contract  was  entered 
into,  October  23, 1886,  with  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  for  the 
removal  of  46,000  cubic  yards  of  mud  measured  in  scows.  The  dredg- 
ing was  to  be  applied  to  widening  the  channel  and  removing  shoal 
places  in  the  channel  already  dredged.  Work  was  begun  under  this 
contract  May  16, 1887,  and  up  to  June  30, 1887,  23,630  cubic  yards  of 
mud  had  been  removed. 

OPERA.TIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888.  * 

Work  was  continued  under  the  contract  with  P.  Sanford  Ross  and 
completed  July  28, 1887.  All  shoal  spots  in  the  channel  were  removed, 
the  6-foot  channel  widened  to  170  feet  both  along  and  northward  of  the 
dike  and  along  the  wharves  at  Flushing,  and  to  200  feet  from  deep  water 
in  the  bay  to  a  point  500  feet  south  of  the  north  end  of  the  dike  a  dis- 
tance of  2,400  feet.  A  branch  channel  1,450  feet  long  and  55  feet  wide 
was  also  dug  from  near  the  south  end  of  the  dike  to  the  steam-boat  land- 
ing on  the  south  end  of  the  bay,  and  a  turning  basin  90  feet  square  at 
the  steam-boat  landing.    An  examination  of  the  dredged  channel  was 
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made  in  Jane,  1888.  It  showed  that  the  main  channel  had  still  an  avail- 
able depth  of  nearly  6  feet,  bat  that  the  branch  channel  had  shoaled  con- 
siderably. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

Of  the  proposed  16,700  linear  feet  of  dike  3,057  have  been  bnilt  The 
channel  leading  np  the  bay  to  the  wharves  has  been  throe  times  dredged. 
The  examination  of  Jane,  1888,  shows  that  it  has  an  available  depth  of 
nearly  6  feet. 

PROPOSED  OPERATIONS. 

Until  the  dikes  are  completed  dredging  will  be  needed  frequently, 
probably  annnally,  to  maintain  the  channel.  If  appropriations  are  made 
more  than  is  urgently  needed  for  dredging  it  is  proposed  to  continue 
the  construction  of  dikes  as  provided  for  in  the  project. 

Appropriations  for  improving  Flushing  Bay,  New  York,  have  been 
made  as  follows : 


Date. 

Application. 

Amount 

Mar    3  1879 

CoDAtmclion  of  dike .... 

$20.  POO 
16,000 

June  14  1880 

Drodirinflr 

Mar.    3,1881 
Aug.    2,1882 
July    6.1884 
Aug.    5,1886 

.!\!!T!!."" ::::::::::::::::::::::::::::::::;:":::::: :::::::::;:: 

10,000 

5.000 

10,000 

10,000 

do    

do 

do 

Total , 

70,000 

FlushiDj;  Bay  is  in  the  collectioQ  district  of  New  York.  The  nearest  light-hoase  is 
on  North  Brother  Island.  Fort  Schuyler,  New  York  Harbor,  is  the  nearest  work  of 
defense. 

Money  statement 

Jaly  1, 1887,  amount  available $5,201.38 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 4,181.12 

July  1, 1888,  balance  available : 1,020.26 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 16, 020. 26 

{Amount  (estimated)  required  for  completion  of  existing  project 88, 500. 00 

Amount  that  can  be  prontably.expended  in  fiscal  year  ending  June  30, 1890  35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18()7. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels. 


Kind. 


Number. 


TonnagA. 


Steamers 

Sailing  veeeeU 
Bargee,  etc... 

Total.... 


755 
864 
732 


2,351 


115,000 
43.200 

182,000 


341, 40U 


The  draught  of  vessels  trading  at  Flushing  ranges  from  5  to  9  feet.    Their  tonnage 
ranges  from  20  to  300  tons. 
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Cargoes. 


Tons. 


Yalne. 


Shipments.. 
Receipts — 

Total. 


135  475 
93,7(10 


$3,162,400 
2,502,425 


220,235 


5,554,825 


The  principal  articles  of  commerce  are  manufactared  goods,  coal,  grain,  bailding 
materials,  and  general  merchandise. 


D   22. 


REMOVING  SUNKEN  VESSELS   OR  CRAFT  OBSTRUCTION   OR  ENDANGER- 

ING  NAVIGATION. 

WRECK  IN  THE  CONNECTICUT  RIVER  AT    HARTFORD,  CONNBCTICUT, 

The  sloop  scow  George  0.  Bloomer^  owned  by  Elizar  Smith,  of  Hart- 
ford, Conn.,  sunk  about  five  years  ago  on  the  east  side  of  the  channel 
opposite  Hartford.  In  188G  she  was  reported  as  an  obstruction  to  nav- 
igation ;  her  deck  and  cabin  had  been  carried  away  by  ice,  her  hull  had 
filled  with  sand,  and  a  bar  was  forming  below  the  wreck  with  from  1  to 
3  feet  of  water  where  the  depth  had  been  6  feet. 

The  contract  with  William  B.  Chapman,  of  Brooklyn,  N.  Y.,  tore- 
move  this  wreck,  which  was  in  force  at  the  date  of  the  last  Annual  Be- 
port,  was  completed  August  IC,  1887.  Work  was  done  by  pumping  out 
sand  and  placing  chains  under  the  wreck  to  remove  it  bodily ;  while  lift- 
ing on  the  chains  the  wreck  broke,  and  subsequently  the  grater  part 
of  it  was  removed  by  grappling ;  the  pieces  left  were  splinters  too  small 
to  injure  vessels  if  struck  by  them.  A  report  to  the  Chief  of  Engineers, 
dated  October  10, 1887,  gives  details  of  the  removal. 

Abstract  of  contract  for  removing  wreck  in  the  Connecticut  Biters  at  HaHfwdy  Conn,,  in 
.  force  during  the  fiscal  year  ending  June  30, 1888. 


Name  and  address  of  contraotor. 

Date. 

Prioe. 

TriiiiAm  IC.  nhitniDftii.  BroolcWn.  IT.T* 

November  6, 1886 

$580 

*  Contract  oompleted  August  16, 1887. 


WRECK  IN  THE  CONNECTICUT  BIVER  AT  SATBBOOK  POINT,  CONNEC- 
TICUT. 

February  8, 1887,  the  schooner  JB.  H.  Daly, Crowley,  captain  and 

owner,  employed  by  the  contractor  for  delivering  stone  on  the  Saybrook 
jetties,  sunk  while  loaded,  and  lay  in  about  30  feet  of  water  near  the 
west  side  of  the  channel  at  the  mouth  of  South  Gove,  and  about  3,000 
feet  north  of  the  light-house  on  Lyndis  Point.  In  April,  1887,  the  owner 
made  an  unsuccessful  attempt  to  raise  her ;  he  removed  such  of  her 
spars  as  could  easily  be  detached^  and  abaudoued  her. 
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Authority  for  her  removal  was  granted,  aud  the  notice  to  owners,  as 
required  by  law,  wa3  published  May  13, 1887. 

July  13, 1887,  Mr.  O.  C.  Goodrich,  of  Hartford,  Conn.,  made  ati  oflFer 
to  remove  this  wreck  for  the  sum  of  $500 ;  it  was  considered  most 
economical  and  advantageous  to  the  Government  to  accept  this  oflfer, 
which  was  done  with  approval  of  the  Chief  of  Engineers.  Mr.  Good- 
rich completed  the  removal  of  this  wreck  December  16, 1887 ;  230  pounds 
of  dynamite  were  exploded  under  her,  completely  shattering  her  hull, 
so  that  a  final  examination  by  sweeping  discovered  no  part  of  the  wreek 
above  the  surrounding  bottom. 


WRECK  ON  THE  WEST    END    OF    LONG    SAND    SHOAL,  LONG    ISLAND 

SOUND. 

In  November,  1885,  the  Louise  Blias^  a  three-masted  schooner^  said  to 
be  about  120  feet  long,  was  wrecked  and  sunk  near  the  west  end  of  Long 
Sand  (or  Cornfield)  Shoal,  about  G  miles  southwest  from  the  mouth  of 
the  Connecticut  Biver,  aud  on  the  south  side  of  the  shoal.  When 
wrecked,  she  was  bound  east  with  a  cargo  of  about  700  tons  of  coal ; 
most  of  the  coal  was  removed  from  her  within  a  few  months. 

This  wreck  was  first  reported  as  endangering  navigation  in  the  sum- 
mer of  1887,  and  August  8, 1887,  a  petition  for  its  removal,  signed  by 
several  transportation  companies  doing  business  in  Long  Island  Sound, 
was  forwarded  to  the  Chief  of  Engineers,  with  a  letter  from  the  inspector 
of  the  third  light-house  district,  advising  such  removal ;  authority  for 
such  action  was  granted  by  the  Secretary  of  War,  August  15, 1887. 

At  this  time  the  wreck  lay  in  about  3  fathoms  of  water,  and  her  hull ; 
stood  9  feet  above  the  bottom ;  one  timber,  supposed  to  be  the  stem, 
was  just  visible  at  low  water. 

The  notice  to  owners,  as  required  by  law,  was  published  August  22, 
1887,  and  proposals  for  removal  of  wreck  were  opened  November  23, 
1887  ;  under  date  of  December  7, 1887,  a  contract  fordoing  the  work  for 
the  sum  of  $1,745  was  entered  into  with  Johnston  &  Maull,  of  Lewes, 
Del.  Work  was  begun  at  once,  and  completed  December  15^  365 
pounds  of  dynamite  were  exploded  under  and  upon  the  wreck,  which 
shattered  it  completely,  and  a  final  examination  showed  no  part  of  it 
remaining  above  or  upon  the  bottom. 


Ahetract  of  propoaaU for  removing  icredk  at  Cornfield  Shoal/ opened  ai  Engineer  Office,  U.  S. 
Army,  New  York  City,  November  23,  1887. 


No. 

Names  and  addresses  of  bidders. 

Amount 
of  bid. 

Remarks. 

I 

Georgft  W-  To'wnaeinl,  Boston,  Mft*s  T...r-  - ,.... 

^479 
1,745 
1,880 
2, 289 

By  blastinj?. 
By  blasting. 

By  blasting  and  srappling. 
By  blasting   and   use    of 
steam-demok. 

3 

Chas.  W.  Johnston  and  Franklin  C.  Maull,  Lewos.  Del . . 
Atlantio  Drednintr  Comnan v.  Brookl vn.  N.  T 

4 

William  E.  Chapman,  No«  York  City 

*  Entered  into  contract  December  7, 1887;  contract  completed  December  IS,  1887, 
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I 

WRECK  IN  LONG  ISLAND  SOUND,  SOUTHWEST  FROM  BLACK  ROCK  HAR- 
BOR, CONNECTICUT. 

In  a  letter  dated  July  30, 1887,  the  collector  of  port  at  Bridgeport, 
CoDn.,ireported  to  the  Secretary  of  War  that  a  wreck  lying  southwest 
from  Black  Bock  Harbor,  Connecticut,  was  in  a  very  dangerous  position. 
This  was  referred  to  me,  and  August  8, 1887,  it  was  returned  with  in- 
dorsement and  three  inclosures  showing  that  the  wreck  was  the  schooner 
Emma  J.  Higgins,  sunk  by  collision,  April  14, 1887,  and  then  lying  in 
about  11  fathoms  of  water ;  that  her  spars  were  standing  at  or  near  the 
surface  and  were  obstructions  dangerous  to  navigation,  such  as  contem- 
plated by  section  4  of  the  river  and  harbor  act  of  June  14, 1880. 

Her  removal  was  authorized  by  the  Secretary  of  War,  August  12, 
1887,  and  under  date  of  August  20  the  required  notice  to  owners  was 
published.  About  this  time  the  spars  were  broken  off  at  about  low-water 
level,  and  as  the  wreck  lay  between  3  and  4  miles  from  shore  it  was  dif- 
ficult to  fix  its  precise  location ;  this  was  determined  early  in  December, 
1887,  and  an  offer  of  Capt.  John  McNeil,  of  the  Bridgeport  Towing  Line, 
to  remove  so  much  of  the  spars  and  rigging  as  was  necessary  to  make 
a  clear  depth  of  25  feet  at  low  water  for  the  sum  of  $200  was  recom- 
mended for  acceptance  as  being  most  economical  and  advantageous  to 
the  Government.  The  recommendation  was  approved  by  the  Secretary 
of  War,  December  17, 1887. 

January  4, 1888,  the  work  was  done,  a  spar  58  feet  long  with  part  of 
the  hull  attached  being  pulled  out  by  a  tug-boat.  Unfavorable  weather 
delayed  making  an  examination  sufficient  to  determine  with  certainty 
whether  the  work  was  completed  until  April  17, 1888,  when  the  wreck 
was  carefully  swept  and  sounded,  and  nothing  discovered  at  less  than 
39  feet  depth  below  low  water. 
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IMPKOVEMENT  OF  HUDSON  RIVER  AND  OP  HARBORS  OP  RONDOUT  AND 
SAUGERTIES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIVEK 
AND  HELL  GATE-IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
BOR—IMPROVEMENT OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 


REPORT  OF  LIEUTENANT-COLONEL  WALTER  McFARLAND,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1888,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Hadson  River,  New  York. 

2.  Harbor  of  Sanfferties,  New  York, 

3.  Harbor  at  Rondout,  New  York. 

4.  Harlem  River,  New  York. 

5.  Removing  obstructioDS  i|i  the  East 

River  and  at  Hell  Gate,  New  York. 

6.  Newtown  Creek,  New  York. 

7.  Battermilk  Channel,  New  York. 

8.  Gowanns  Bay,  New  York. 

9.  New  York  Harbor. 


10.  Sheepshead  Bay,  New  York. 

11.  Canaraie  Bay,  New  York. 

12.  Sampawanns  Inlet,  New  York. 

13.  Channel  between  Staten  Island  and 

New  Jersey. 

14.  Raritan  Bay,  New  Jersey. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 


16.  Spring  Creek,  New  York. 


17.  Hudson  River,  New  York,  between 
New  Baltimore  and  Coxsackie. 


Engineer  Office,  U.  S.  Army, 

New  Yorh,  N.  T.,  July  24, 1888. 
General  :  I  have  the  honor  to  transmit  herewith  annnal  reports  for 
the  fiscal  year  ending  Jane  30, 1888,  apon  the  works  of  river  and  harbor 
improvement  nnder  the  .charge  of  the  late  Lieat.  Col.  Walter  McFar- 
land.  Corps  of  Engineers. 

These  reports  were  completed  and  revised  by  Colonel  McFarland  per- 
sonally, within  a  few  days  of  his  death. 

The  works  were  in  temporary  charge  of  Lieut.  Col.  G.  L.  Gillespie 
from  January  1, 1888,  to  June  29, 1888. 

.Very  respectfully,  your  obedient  servant, 

GjBO.  McC.  Derby, 
Captain  of  Engineers^  in  temporary  charge. 
The  Chief  of  Engjneebs,  U.  S,  A. 
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Ex. 

IBiPROVEMENT  OF  THE  HUDSON  RIVER,  NEW  YORK. 

My  annaal  report  for  1885  contained  a  history  of  tliis  improvemeDt, 
accompanied  by  original  reports  and  two  sketches  showing  its  condition 
at  that  time.  This  may  be  fonnd  in  the  Annaal  Report  of  the  Chief  of 
Engineers  for  1885,  Part  I,  page  677. 

The  only  part  of  the  Hudson  River  which  lias  been  improved  by  the 
General  Government  is  the  stretch  aboat  20  miles  long,  beginning  at 
the  head  of  navigation  at  Troy,  !N.  Y.,  about  G  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  about  14  miles  below  Al- 
bany. 

While  there  has  always  been  enough  water  b^low  New  Baltimore  for 
navigation  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  the  consequent  diversion  of 
the  river,  water  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New  York 
had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 
Since  1831  the  improvement  of  the  Hudson  River  has  been  conducted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doiug  such  dredging  as  seemed  neces- 
sary. In  the  last  few  years,  however,  the  dike  work  has  been  left  al- 
most exclusively  to  the  General  Government,  while  the  State  of  New 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  throughout, 
viz,  the  contraction  of  the  channels  by  the  construction  of  jetties  and 
dikes  intended  to  deepen  them  by  means  of  the  scour  so  produced,  and 
also  deepening  by  dredging  where  it  could  not  be  dispensed  with. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  .of  spur-dikes  and  of  dredging,  had  produced  very  little 
permanent  improvement. 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dikes,  intended  to  aid  in  scouring  the  bars  and 
shoals,  instep  of  using  spur  jetties,  as  had  been  done  previously. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838. 

Then  followed  a  long  interval  of  time  iu  which  nothing  was  done  by 
the  United  States,  except  in  1852 ;  but  in  1863  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  1863  and  X867,  built  six  important 
longitudinal  dikes  of  this  kind.    (Annual  Report  of  1885,  page  678.) 

The  work  was  taken  up  again  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  for  river  and  harbor  improve- 
ments, $33,000  were  allotted  for  the  Hudson  River  improvement^  and 
this  was  followed  by  the  act  of  June  23,  1866,  which  appropriated 
$50,000  for  the  same  work.  Lieutenant-Colonel,  now  General,  John 
Newton,  Corps  of  Engineers,  was  placed  in  charge  of  this  improvement, 
and  remained  in  charge  of  it  eighteen  years ;  that  is,  until  April  1, 
1884. 

In  November,  1866,  General  Newton  submitted  a  project  for  the  im- 
provement of  the  20  miles  of  river  between  New  Baltimore  and  Troy, 
which  may  be  found  in  the  Annaal  Report  of  the  Chief  of  Engineers  for 

Digitized  by  VjOOQIC 


APPENDIX   E — ^REPORT   OP   LIEUT.    COL.   McPARLAND.       589 

1885,  part  1,  page  678;  and  based  upon  this  report  a  systematic  im* 
provement  of  the  river  was  begun  and  has  been  continued  up  to  the 
present  time. 

His  project  was  to  secure  a  navigable  channel  11  feet  deep  at  mean 
low  water  from  New  Baltimore  up  to  Albany,  and  9  feet  deep  at  mean 
low  water  from  Albany  up  to  Troy.  ' 

The  estimated  cost  of  this  improvement  was  $862,297.75 ;  but  after 
more  reliable  data  had  been  obtained  in  1866  and  1867,  a  second  esti- 
mate was  made,  increasing  the  estimate  $122,006.72,  making  the  total 
estimated  cost  $984,304.47. 

This  estimate  was  again  increased  in  1882  by  $78,000  for  the  comple- 
tion of  existing  works,  a  large  amount  of  the  appropriation  intended  for 
construction  having  been  spent  on  repairs;  and  again  in  1884  by  $16,000, 
for  the  removal  of  a  hitherto  unknown  rock  in  the  Overslaugh  Channel 
at  Van  Wie's  Point,  which  brought  the  total  estimate  up  to  $1,078,304.47, 
although  the  amounts  given  in  the  Annual  Beports  as  the  estimated  cost 
of  the  improvement,  from  1868  to  1881,  have  been  erroneously  printed 
$984,304.47,  and  from  1882  to  1886  as  $1,062,304.47. 

Of  this  amount  $1,027,288  had  been  appropriated  up  to  June  30, 1885, 
when  the  available  channel  depth  between  New  Baltimore  and  Albany 
was  10  feet,  except  at  one  point.  Beacon  Island,  where  there  was  a  depth 
of  8.8  feet ;  and  8  feet  could  be  carried  from  Albany  to  Troy,  except  at 
Coville's  Folly  and  Patroon^s  Island,  where  there  were  7.8  and  7.5  feet, 
respectively,  at  low  water. 

These  bars  were  subsequently  dredged  by  the  State  of  New  York,  but 
others  have  since  been  formed  yearly  by  ice  gorges. 

The  gradual  and  steady  increase  in  the  navigable  depths  obtained 
during  the  improvement  of  the  Hudson  Eiver  are  very  marked. 

In  1819  the  available  channel  between  New  Baltimore  and  Albany 
was  4  feet  at  mean  low  water ;  in  1867  it  was  7J  feet ;  in  1878  and  1879 
it  was  8^ ;  in  1885, 10  feet,  except  at  the  spot  mentioned,  which  was 
subsequently  dredged  by  the  State.  A  table  showing  the  depths  from 
1819  to  1879  may  be  found  on  page  691,  Annual  Report  of  the  Chief  of 
Engineers  for  1885. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $26,250 
for  this  improvement,  making,  with  the  old  balance  on  hand,  $54,768.40 
available  at  that  date. 

The  condition  of  the  dikes  was  so  bad  that  it  was  found  necessary  to 
apply  all  this  to  repairs  and  not  to  the  construction  of  farther  perma- 
nent works. 

The  permanent  works  remaining  to  be  built,  in  order  to  complete  the 
improvement  sls  originally  projected,  are : 

1.  Completion  of  dike  from  Staat's  Island  to  Campbell's  Island  Dike. 

2.  Completion  of  dike  from  Schermerhom  to  Shad  Island. 

3.  The  proposed  improvement  between  Shad  Island  and  Mull's  Plaat. 

4.  The  improvement  at  Willow  Island. 

5.  The  construction  of  a  new  dike  below  Nine  Mile  Tree. 

6.  The  extension  of  the  dike  at  Mull's  Plaat. 

7.  The  removal  of  the  Overslaugh  Kock  at  Van  Wie's  Point. 

The  first  of  these  six  items  were,  under  the  estimate  of  1882,  to  cost 
$78,000,  and  the  seventh  item,  under  the  estimate  of  1884,  was  to  cost 
$16.000 ;  making  the  total  amount  needed  for  completing  the  original 
project  $94,000. 

The  actual  cost,  however,  will  exceed  this  amount,  as  the  cost  for 
completing  the  dike  from  Staat's  to  Campbell's  Island  will  exceed  the 
estimate,  since  the  three  detached  sections  of  this  dike,  which  were 
built  along  the  proposed  line  in  1879,  have  been  compleftely  broken  by 
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the  action  of  the  ice,  and  an  entirely  new  and  stronger  dike,  consisting 
of  two  rows  of  piles  filled  in  with  stone,  will  have  to  be  built. 

This  work  will  require  about  6,000  linear  feet  of  pile-dike,  which,  at 
$8  per  foot,  will  cost  $48,000,  and  will  therefore  largely  increase  the 
estimate  of  1884.  This  will  probably  bring  up  the  amount  required  for 
the  completion  of  the  present  project  from  $94,000  to  $120,000. 

Out  of  the  amounts  appropriated  up  to  June  30, 1886,  more  than 
$35,000  have  been  expended  on  repairs. 

A  careful  examination  of  the  dikes  between  New  Baltimore  and  Al- 
bany, made  in  1886  by  Assistant  Engineer  B.  H.Tallcott,  showed  them 
to  be  in  very  bad  condition,  and  his  estimate  for  repairs  needed  on  them 
was  as  follows : 

1.  West  Dike  at  New  Baltimore,  completed  last  year |12, 165 

2.  Muirs  Dike,  half  dike  (single  pile) 5,000 

3.  Barren  Island  Dike 1,500 

4.  CoeymansDike 300 

5.  Middle  dike  at  Coeymans,  completed  last  year '    12,366 

6.  Roah  Hook  Dike,  completed  last  year 2,877 

7.  Muirs  Plaat,  half  dike 50 

8.  Mull's  Single  Pile  Dike 23,400 

9.  SoodachMandDike 300 

10.  Shad  Island  Dike 450 

11.  Castleton  Dike 1,300 

12.  Cedar  Hill  Dike 11,000 

18.  Cow  Island  Dike 1 9,500 

14.  Campbell  Island  Dike 300 

15.  Campbell  Island  Dike  (sinele  pile) 500 

16.  Winnie's  Landing,  Icwer  dike  (single  pile) 600 

(Staat's  Island  Pile  Dike,  aii  entirely  new  structure  will  have  to  bo 
built.) 

17.  Winnie's  Dike 4,500 

18.  Bear  Island  (single  pile-dike) 6,000 

19.  Extension  of  Oyerslaugh  Dike 150 

20.  Overslaugh  Dike,  repairs 9,000 

21.  Beacon  Island  Dike  (single  pile) ; 250 

Papscanee  Dikes: 

22.  Section  No.3 1,000 

23.  Section  No.2 900 

24.  Section  No.l 4,500 

25.  Bogart's  Island  (single  pile-dike) 1,500 

26.  Douw's  Point  Extension  (sinffle  pile-dike) 800 

27.  Douw's  Point  Extension  (double  pile-dike) 250 

28.  Douw'g  Point  Dike 1,340 

29.  Small  Island  Dike  1,350 

85,390 
To  which  should  be  added  20  per  cent,  for  contingent  expenses  and  deterio- 
rations          17,160 

Total  estimated  cost  of  repairs  required  to  dikes  between  New  Baltimore 
and  Albany 10:^,000 

Of  these  repairs  those  at  the  west  dike,  New  Baltimore,  and  at  the 
Roah  Hook  Dike  have  been  completed  during  the  past  year  by  J.  B. 
Marshall  &  Co.,  under  their  contract,  and  those  at  the  middle  dike  at 
Ooeymans  by  William  D.  Fuller,  under  his  contract  for  that  work. 

Both  contracts  were  dated  October  7, 188C. 

The  cost  of  the  materials  as  put  into  the  work  was  as  follows : 

1.  West  dike  at  New  Baltimore : 

Piles,  40,507  linear  feet,  at  13  cents  per  foot |5,274.10 

Yellow  pine  timber,  33,454  feet,  B.  M. ,  at  ^M5  per  1,000  feet 1, 505. 43 

Iron,  1,518  pounds,  at  6  cents  per  pound 919.  Oij 

Stone  filling,  3,275.9  cubic  yards,  at  75  cents 2,456.92 

Total 10,155,53 
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2.  Eoah  Hook  Dike : 

Piles,  14,495  linear  feet»  at  13  cents  per  foot |l,884.33 

Yellow  pine  timber,  7,915  feet,  B.M.,  at  $45  per  1,000  feet 356. 17 

Iron, 5,163  pounds, at G  cents  per  ponud .; 310.08 

Stone  filling, 566  cubic  yards, at 75  cents '. 424.50 

Total 2,975.10 

3.  Middle  dike  at  Coeymans : 

Piles,  53, 949.5  linear  feet,  at  12f  cents  per  foot 6,878.56 

YeUow  pine  timber, 28,878  foot,  B.  M.,  at  |45  per  1,000  feet 1, 212. 88 

Stone  filling,  1,537.75  oabic  yards,  at  75  cents 1,153.31 

Iron,  24,986.4  pounds,  at6  cents  per  pound 1,499.18 

Total 10,202.76 

After  the  contract  for  the  repair  of  the  middle  dike  at  Coeymans  had 
been  formed,  it  was  found  necessary  to  rebuild  a  part  of  its  upper  end 
70  feet  in  length.  Under  authority  from  the  Chief  of  Engineers,  dated 
September  5,  1887,  this  work  was  done  by  hired  labor  at  a  cost  of 
$988.20,  the  small  cost  involved  not  justifying  advertising. 

The  cost  of  the  material  built  into  the  work  was  as  follows  : 

Piles,  3,015  linear  feet,  at  12t  cente  per  foot $384.41 

Yellow  pine  timber,  3,613  feet,  B.M..  at  $42  per  1,000  feet 151.75 

Tie-rods,  drift  and  screw  bolts,  1,459  pounds,  at  6  cents 87.54 

Sheet-iron  and  chains  to  protect  the  breaker,  370  pounds,  at  9  cents  per  pound .      33. 30 
Stone  filling,  441.6  cubic  yards,  at  75  cents 3:U.20 

988.20 

The  dikes  between  Albany  and  Troy  are  equally  in  bad  condition. 
Base  Island  Crib  Dike  on  the  east  side  of  the  river  opposite  Cuyler^s 
Island,  built  in  1870,  will  have  to  be  rebuilt  for  2,000  feet. 

The  single  pile-dike,  built  in  1879,  extending  up-stream  from  the 
lower  end  of  Lower  Patroon's  Island  is  practically  carried  away,  and 
should  be  rebuilt  and  extended  up-stream  so  as  to  connect  with  the 
lower  dike  of  Patroon's  Island,  built  in  1870.  This  would  require  2,600 
feet  of  diking.  Two  breaks,  one  550  feet  long  and  the  other  350  feet 
long,  Patroon's  Lower  Dike  should  be  closed. 

There  has  been  so  much  fillingbehind  thosedikes  since  they  were  built, 
that  probably  a  cheaper  form  of  construction  than  that  formerly  used 
could  be  used  there  safely  now. 

The  water  averages  only  a  foot  in  depth  at  mean  low  water  along  the 
line  of  the  dikes. 

A  dike  outside  of  the  old  line  and  consisting  of  two  rows  of  piles  14 
feet  long  cut  off  1  foot  above  high  water,  and  suitably  braced,  would 
probably,  at  present  prices,  not  cost  more  than  $5  per  running  foot  of 
dike ;  and  with  the  backing  it  would  have  from  the  remnants  of  the 
old  dike  and  from  the  ground  which  has  filled  in  behind  it,  it  would  be 
stronger  than  the  original  dikes. 

The  revetments  along  the  face  of  Patroon's  and  Hillhouse  islands  are 
wearing  away,  but  not  sufficiently  so  to  make  their  repair  necessary  for 
the  present. 

There  are  two  breaks  in  the  Port  Schuyler  Dike,  one  200  and  the 
other  100  feet  in  length.  These  should  be  repaired  without  delay  as  a 
large  amount  of  water  is  at  ebb  tide  deflected  from  the  main  channel 
through  them,  and  twice  during  freshets  a  large  amount  of  material 
has  been  washed  down  the  back  channel  past  Hillhouse  and  Cuyler's 
islands  into  the  main  channel  below.  The  cost  of  repairing  these  two 
breaks  by  a  pile-dike  8  feet  wide  would  be  about  $10  per  linear  foot. 
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The  total  cost  of  repairing  the  dikes  above  Albany  would  bo  Uien  as 
follows : 

1.  Base  Island  Dike,  2,000  feet,  at  $5  per  linear  foot $10,000 

2.  Rebuilding  Lower  Patroon'8  Single  Pile  Dike  and  connecting  it  with 

Lower  Patroon's  Crib  Dike,  2,600  feet,  at  $5 13,000 

3.  Repairing  breaks  in  Lower  Patroon*8  Dike,  900  feet,  at  f5 4, 500 

4.  Repairing  breaks  i  u  Port  Schuyler  Dike  300  feet,  at  $10 3.  OOO 

Contingencies,  20  per  cent 6,500 

Total  repairs  required  from  Albany 37, 000 

This  estimate  was  not  included  in  the  last  Annual  Report. 
The  whole  amount  needed  therefore  for  the  repair  and  completion  of 
the  works  on  the  Upper  Hudson  is  as  follows : 

For  the  repair  of  dikes  below  Albany $103,000 

For  the  repair  of  dikes  above  Albany - 37, 000 

For  the  construction  of  the  permanent  works  needed  to  complete  the  proj- 
ect now  under  execution  (estimate  given  ftbove) 120, 000 

Total 260,000 

The  whole  of  this  amount  could  be  profitably  expended  in  one  season, 
and  the  work  would  be  more  economically  done  were  the  whole  amount 
needed  appropriated  in  one  sum. 

The  channels  remain  in  abuut  the  same  condition  as  last  spring. 
Nine  feet  can  easily  be  carried  at  ordinary  low  water  to  Albany,  and  7 
feet  to  Troy. 

The  usual  bars  have  formed  this  spring  at  Mull's  Cross-over  through 
the  action  of  ice  jams  and  freshets,  although  dredged  last  fall  by  the 
State  of  Kew  York.  It  was  originally  intended  that  the  channel  should 
follow  the  west  bank  of  the  river  at  this  point,  but,  as  rock  was  found 
at  a  depth  of  9  feet,  or  less,  below  mean  low  water,  it  became  necessary 
for  economical  reasons,  to  throw  the  current  of  the  river  towards  the 
east  side  by  the  construction  of  a  pile-dike  from  Shad  Island  to  MulPs. 

The  pile-dike  is  in  a  very  dilapidated  condition  and  should  be  rebuilt 
entirely  and  extended  by  crib-work  down-stream. 

The  usual  shoal  has  also  formed  this  spring  at  the  Overslaugh  and 
Bogart's  Island,  and,  as  stated  in  my  last  annual  report,  is  due  probably 
to  the  condition  of  the  Papscanee  dikes,  which  are  in  such  bad  repair 
that  they  do  not  effect  their  purpose,  which  was  to  contract  the  channel 
width  and  throw  the  current  along  Bogart's  Island  and  the  Overslaugh. 

Two  shoals  have  been  found  this  spring  between  the  railroad  bridges 
at  Albany. 

The  State  of  !N"ew  York  has  dredges  now  at  work  on  Mull's  Crossover 
and  the  shoals  between  the  bridges  and  Albany ;  and  it  is  understood 
contracts  for  dredging  were  to  be  let  about  the  29th  of  June. 

This  annual  dredging  does  no  permanent  good.  The  old  dumping 
places  behind  the  dikes  are  filled  up,  and  the  present  system  Appears  to 
be  to  dump  the  dredged  material  along  the  channel-face  of  the  nearest 
dike,  and  after  the  dredging  of  the  channel  is  completed  to  move  the 
dredgQ  to  the  dike  and  lift  the  dumped  material  over  or  upon  the  dike, 
as  may  be  most  convenient.  When  the  material  is  left  on  top  of  the 
dike  the  waves  of  every  steam-boat  passing  at  high  water  wash  it  back 
again  into  the  channels  below. 

It  is  more  than  probable  that  the  filling  in  of  the  channel  this  year  op- 
posite Patroon's  Island  is  caused  by  the  material  dredged  from  that  bar 
by  the  State  last  year  and  deposited  on  the  upper  end  of  the  dike ;  and 
that  the  shoals  formed  at  the  Albany  bridges  are  caused  by  the  wash 
of  the  material  which  has  been  deposited  upon  the  Bath  Dike.    Both  of 
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these  dikes  last  year  were  covered  up  with  material  from  G  to  10  feet 
high,  and  now  scarcely  a  trace  of  it  is  left. 

The  same  may  be  said  of  the  shoal  at  the  Overslaugh,  as  the  material 
was  deposited  ou  the  Douw's  Point  Dike,  which  has  entirely  disappeared 
since  last  fall. 

Most  of  the  material  dredged  last  fall  from  MulPs  Crossover  was 
dumped  behind  Schermerhoru  and  Shad  islands ;  but  this  year  it  is  be- 
ing dumped  in  front  of  the  State  Dike  built  between  Scodach  Island  and 
MulPs  Plaat,  with  the  intention  of  Jiually  lifting  it  over  or  upon  the  dike,. 

It  is  certain  that  50  per  cent.,  if  not  more,  of  the  material  dredged 
finds  its  way  back  into  the  channels  by  being  washed  down  from  the  top 
of  the  dikes. 

This  system  of  work  ought  to  be  changed  and  some  method  adopted 
for  transferring  the  material  dredged  to  the  places  where  it  can  not 
I)OSsibly  get  back  again  into  the  channel. 

A  full  statement  of  the  commerce  of  the  river  was  given  in  my  last 
annual  report. 

AMOUNTS  APPROPRIATKD. 

By  act  of  Congress  approved — 

Juno  30, 1834.-.. $70,000 

July  2. 1836 , 100,000 

March  3, 1837 > 100,000 

July  7, 1838 100,000 

August  30, 1852 50,000 

420, 000 

AMOUNTS  APPKOPRIATED  FOR  PRESENT  PROJECT. 

By  act  of  Con£i:re88  approved — 

June28,l»64,aUotnient $33,000.00 

June  23, 186(5 50,000.00 

March  3, 1867 305,188.00 

July  25, 1868 85,000.00 

Aprin0,1869 89,100.00 

July  11,1870 40,000.00 

March  3, 1871 40,000.00 

June  10, 1872 40,000.00 

March  3, 1873 40,000.00 

June  23, 1874 40,000.00 

March  3, 1875 40,000.00 

August  14, 1876 50,000.00 

June  18, 1878 70,000.00 

March  3, 1879 30,000.00 

June  14, 1880 20,000.00 

March  3, 1881 15,000.00 

By  act  of  Congress  passed  August  2, 1882 10,000.00 

By  act  of  Congress  approved  July  5, 1884..... '. 30,000.00 

August  5, 1886 26,250.00 

Total 1,053,538.00 

Received  from  other  sources 792.57 

1,054,330.57 

Amount  expended  to  June  30, 1888 1,032,137.59 

Money  statement. 

July  1,1887,  amount  avaUable $23,018.50 

July  1, 1888,  amount  expended  during  the  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 1,560.22 

Julyl,  1888,  balance  available 21,458.28 

Amount  appropriated  by  act  of  August  11, 1888 75,000.00 

Amount  available  for  fiscal  year  ending  Juno  30, 1889 96, 458. 28 

ENa  88 38 
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(Amoant  (estimated)  required  for  completiou  of  exiHtin^  project $1^>  000. 00 
Amountthatcanbeprofitablyexpendedinfiscalyeareudiug Juuo30, 1800  lti5,000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  ^2  of  rivur  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS    OF  THE  PORT    OF    ALBANY,  NEW  YORK,   FOR    THE  FISCAL 
YEAR  ENDING  JUNE  30,   1888. 

[From  A.  D.  Cole,  esq.,  surveyor  of  tbc  port,  j 

Value  of  imports 1945.381.00 

Duties  collected  thereon 152,016.10 

The  following  are  extracts  from  the  report  of  the  Hon.  John  Shanahan,  superin- 
tendent public  works,  State  of  New  York,  for  the  year  1887,  on  trade  and  touuage  of 
canals : 


Tons.           Value. 

Arrirlsi;  at  tide-water  of  the  Hndson  Biver  at  Albany  and  Troy 

3,158,023 
2, 25:2. 943 

$71,765,221 

M«rcbfmdiae  that  wont  to  New  Tork ........". 

€0, 075. 597 

£  2. 

IMPROVEMENT  OF  SAUGERTIES  HARBOR,  NEW  YORK. 

The  harbor  of  Saugerties  is  the  name  applied  to  the  moath  of  JSsopas 
Greek,  which  empties  into  the  Hudson  Biver,  on  the  west  shore,  about 
100  miles  above  the  city  of  New  York.  With  the  exception  of  some 
slight  works  undertaken  by  the  inhabitants,  giving  no  permanent  re- 
sults, nothing  had  been  done  toward  the  improvement  of  this  harbor 
until  it  was  undertaken  by  the  United  States  Government  in  1887.    In 

1883  a  survey  of  the  harbor  was  made  under  the  direction  of  General 
John  Newton,  Corps  of  Engineers,  who  suggested  two  plans  of  improve- 
ment, both  providing  for  the  construction  of  parallel  dikes  aod  for 
dredging  the  channel  between  them.    See  Annual  Report  of  the  Chief 

.  of  Engineers  for  1884,  Part  I,  page  716.) 

A  re-examination  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  tho  cuannel,  resulted  in  the  submission  of  a 
third  project,  differing  but  slightly  from  those  previously  submitted,  the 
main  difference  being  in  the  location.  This  project  was  approved  and 
its  execution  was  begun  the  same  year. 

Its  estimated  cost  was  as  follows : 

North  dike,  2,300  feet  lon^ : 

Pile-work,  2,160  running  feet,  at  |7  per  foot $15,120 

Crib-work,  140  running  feet,  at$30perfoot 4,200 

South  (1  ike,  2,300  feet  long : 

Pile-work,  2,200  running  feety  at  $7  per  foot 15,400 

Crib-work,  100  running  feet,  at  $30  per  foot 3,000 

Dredging 30,000  cubic  yards,  at  25  cents 7,500 

Contingencies,  about  15  per  cent 6,780 

Total 52,000 

As  the  $20,000  which  had  been  appropriated  for  this  improvement  in 

1884  and  1880  was  only  sufiScient  to  build  one  of  the  proposed  dikes,  it 
was  decided  to  apply  it  to  the  south  dike  only,  leaving  the  other  to  be 
provided  for  by  subsequent  appropriations. 
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Bids  for  its  coustxuctiou  were  tiierefore  iuvitec^  by  public  advertise- 
ment, and  the  work  being  awarded  to  Messrs.  Henry  Da  Bois's  Sons,  at 
$6.79  a  linear  foot  of  dike,  a  contract,  dated  July  28, 1887,  was  entered 
into  with  them  accordingly. 

The  construction  was  begun  August  18  and  was  continued  until  the 
1st  of  December,  1887,  when  work  closed  for  the  season,  and  as  the  con- 
tract had  been  delayed  by  reason  of  bad  weather,  the  time  for  its  com- 
pletion was  extended  to  June  15, 1888. 

Upon  the  resumption  of  the  work  in  the  spring  of  1883,  it  was  found 
that  the  dike  had  been  somewhat  injured  by  the  ice  during  the  winter. 
For  50  feet  from  the  inner  end  the  piles  had  been  broken  off,  and  at 
about  1,000  feet  from  the  shore  end  the  dilse  had  been  lifted  slightly 
for  a  distance  of  about  100  feet  and  pushed  over  towards  the  south, 
but  not  enough  to  impair  its  strength  or  efficiency. 

The  broken  piles  have  been  replaced  by  the  contractor.  The  dike  is 
now  completed.  It  is  2,363J  feet  in  length  and  consists  of  a  double  row 
of  piles  driven  6  feet  ai^art  from  center  to  center,  the  tops  of  piles  being 
cut  off  2  feet  above  mean  high  water.  Two  courses  of  timber  6  by  12 
inches  are  bolted  along  the  inner  and  outer  faces  of  the  dike,  and  the 
space  between  the  piles  is  tilled  in  with  stone.  The  rows  of  piles  are 
tied  together  at  intervals  of  12  feet  with  timber  cross-ties  12  by  12 
inches,  %nd  with  two  iron  tie  rods  between  the  timber  cross-ties. 

For  the  completion  of  the  work  in  accordance  with  the  approved  plan, 
the  sum  of  $32,000  is  required. 

A  full  statement  of  the  commerce  of  Saugerties  may  be  found  in  my 
last  annual  report,  ^o  additional  information  concerning  it  has  been 
received. 

Sangerties  is  Iho  collection  tlistrict  of  Albany,  N.  Y.,  whicli  is  the  nearest  port  of 
entry.    The  nearest  light-honse  is  at  the  mouth  of  Esopus  Creek, 

AMOUNTS   APPROPRIATED. 

July  5,  1884 $5,000.00 

Augusts,  1886 15,000.00 


TotalJ 20,000.00 


Amount  expended  to  Juno  30, 1888 13,36:).  14 

Money  statmnent 

July  1,  1887,  amount  available $19,939.95 

July  1,  1888,  amount  czpoDded  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $13,303.09 

Jnlyl,  1888,  outstanding  liabilities 3,93d.  17 

17,241.26 


July  1,  1888,  balance  available 2,698.69 

Amountappiopriatedby  act  of  August  11,  1888 12,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889 14, 698. 69 


r  Amount  (lestimated)  required  for  completion  of  existing  project 20,^000. 00 

I  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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Jbtitract  of  bids  for  building  a  pile-dike  at  Saugeriiea  BarboVy  New  York^  opened  at  the 
United  States  Engineer  Cffice,  Army  Buildingy  New  York,  July  20,  18^7,  at  12  o*clock 
in,,  under  advertisement  of  June  27, 1887. 


No. 


Names  of  bidders. 


2,300  feet  of  dike. 


Rate  per 
linear 
foot. 


Amount. 


Joseph  L.  Powley,  Rondont,  N.  Y 

Alexander  Sturseon,  Bondoat,  N.  Y 

John  Satterlee.  Ingio  wood,  N.  J 

Stephen  A.  Kelly,  Brooklyn,  N.Y 

Ross  dt  Sanford,  Jersey  City,  N.J 

Honry  Dn  Bois's  Sons,  Now  York.  N.  Y 

Bichard  Parrot  t,  Nevburgh,  N.Y 


$18,230.00 
20.835.00 
18, 860.  GO 
22,105.00 
22,0'iO.OO 
15,017.00 


*  The  price  entered  in  tbiA  bid  of  Mr.  Parrott  had  been  altered  by  erasure  and  interlinoation  in  so 
careless  a  manner  that  it  was  impossible  to  determine  what  amoant  was  intended,  although  the  bidder 
said  it  was  $7. 

Abstract  of  contract  entered  into  during  the  fiscal  year  ending  June  20,  1686. 


Name. 


Henry  Du  Bois's  Sons July  28, 1887 


Date. 


Purpose. 


Building  2,300  feet 
of  pile-dike. 


Price  per 
linear 
foot. 


f6.79 


Amoont. 

* 


$15,617.00 


E3. 

^  IMPROVEMENT  OF  THE  HARBOR  AT  RONDOUT.  NEW  YORK. 

Bondout  Harbor  is  formed  by  the  mouth  of  Hondout  Greek,  which 
empties  into  the  Hudson  River  on  its  west  side,  about  90  miles  above 
the  city  of  New  York.  The  creek  is  a  tidal  stream  for  3  miles  above 
its  mouth.  Prior  to  1871  improvements  had  been  made  by  private  per- 
sons and  corporations,  but  no  permanent  benefit  had  been  derived  from 
them.  In  1869  a  survey  of  the  harbor  was  made  by  the  Government, 
with  a  view  to  its  permanent  improvement,  and  it  was  then  found  that 
the  available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  tind  14  feet  deo]> 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel-dikes  were  to  be  built  outward  toward 
and  into  the  Hudson  River,  their  outer  ends  curving  gently  down- 
stream, while  a  branch  dike  running  up-stream  along  the  Hudson  from 
the  outer  end  of  the  north  dike  was  to  protect  that  dike  from  destruc- 
tion by  running  ice.    The  estimated  cost  of  this  work  was  as  follows : 

Building  the  north  dike,  748  yards  long $41,600 

Bnilding  the  branch  dike,  640  yards  long 34,400 

Building  the  south  dike,  1,27/  yards  long 50,000 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low  > 

water,  48,000  cubic  yards,  at  30  cents 14,400 

Contingencies 2^,500 

Total ^ 172,r)0:.« 

The  final  length  of  the  north  and  south  dikes  was,  however,  to  be  de- 
termined after  observing  the  effects  which  they  might  produce  in  the 
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removal  of  the  bar  as  they  were  gradually  extended  outward.  The  work 
was  begun  in  1872  and  was  completed  in  1880,  It  was  found  by  expe- 
rience that  the  dikes  might  be  shortened  so  much  below  the  lengths 
originally  deemed  necessary  for  them;  that  the  total  cost  of  the  work 
was  reduced  to  $90,000,  a  little  more  than  one-half  the  original  estimate. 

On  the  completicm  of  the  work  the  north  dike  was  about  2,200  feet 
long;  the  branch  dike,  running  up  the  Hudson,  was  about  1,000  feet 
long ;  the  south  dike  was  about  2,800  feet  long,  with  a  spur  to  the  light- 
house 330  feet  long,  while  a  channel  wide  enough  for  existing  com- 
merce and  13^  feet  deep  had  been  obtained  along  the  north  dike.  A 
history  of  the  improvement  may  be  found  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1881,  Part  I,  page  494. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the 
works  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes, 
the  channel  being  in  a  very  satisfactory  condition,  it  having  a  depth  of 
about  14  feet  at  mean  low  water.  The  appropriation  of  $2,500  made  by 
act  of  Congress  approved  August  5, 1886,  has  been  applied  during  the 
past  year  to  their  further  repair,  and  to  protect  them  with  fonder-piles. 

Bids  for  this  work  were  called  for  by  circular  letter  dated  August  8, 
1887,  and  a  contract  was  formed  accordingly  with  J.  L.  Powley  under 
date  of  August  31, 1887.  He  did  not  begin  work,  however,  until  Octo- 
ber 28,  but  as  his  contract  was  nearly  finished  at  the  designated  time, 
it  was  thought  best  to  extend  it  to  December  31,when  it  was  completed. 
•  Che  work  consisted  in  driving  fender-piles  along  the  channel  side  of 
the  north  dike  at  intervals  varying  from  4  feet  near  the  outer  end  to  50 
jC^t  at  the  inner  end ;  and  a  cluster  of  piles  was  driven  to  protect  the 
duter  end  of  the  south  dike  against  damage  by  collision. 

Two  small  breaks  inthe  north  dike  were  repaired. 

This  work  cost  $2,296.02,  and  the  following  materials  were  made  use 

of: 

Oak  piles,  42  feet  long ;  aggregate  length,  6,977  feet ;  white-i)iue  tim- 
ber, 11,427  feet,  board  measure;  iron  and  chain,  6,080  pounds. 

The  channel  is  in  excellent  condition,  and  there  is  no  reason  to  ex- 
pect any  deterioration  in  it  unless  the  dikes  are  carried  away.  They 
are  now  in  very  bad  condition  from  age  and  decay,  and  should  bo  re- 
placed as  speedily  as  possible.  Ten  thousand  dollars  could  be  well  ap- 
l>lied  in  this  way  during  the  next  fiscal  year. 

The  commerce  of  llondout  Creek  is  very  large,  amounting  in  18S7  to 
a  tonnage  of  2,109,716  tons,  with  a  value  of  $14,326,015.  It  consists 
principally  of  coal,  lime,  and  cement  and  bluestone,  and  is  carried  on 
in  vessels  of  from  6  to  15  feet  draught. 

Rondout  is  in  the  collection  district  of  New  York.  The  nearest  works  of  dofeuso 
are  those  of  New  York  Harbor.  A  statement  of  the  amount  of  its  commerce  will  he 
foand  in  my  last  annual  report.    No  late  information  concerning  it  has  been  receive<l. 

Money  statement. 

July  1, 1887,  amount  available $2,560.36 

July  1, 1688,  amount  expended  during  fiscal,  exclusive  of  liabilities  out- 
standing July  1,  1887 2,409.14 

July  1,  1888,  balance  available 151.22 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889 5, 151. 22 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 181)0      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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abstract  of  bids  for  repairing  the  dikes  at  Bondout  Harbor  ^  New  YorJCf  opened  at  the  United 
State^JCngineer  Office,  Army  Building,  New  York,  August  18, 1687,  at  12  o^clockm.,  under 
circular  letter  of  August  8,  1887. 


Xo. 


Name  of  bidders. 


White-oak 
piles,  7,000  lin- 
ear feet. 


Tellow-pine 

timber,  15.000 

feetB.M. 


Icon, 

5,000 

pounds. 


Stone, 
iOcnbio 
yards. 


Amonnth 


J.L.Powley 

Thomas  Star^eon. 


Cents. 


$40 
45 


CenU. 


$2,430 
2.515 


Abstract  of  contact  entered  into  during  the  fiscal  year  ending  June  20, 1888. 


Name. 

Di^te.        1            FarpoilB. 

1 

Price. 

Amount. 

J.L.  Powlev 

Aug.  31,1887 

7.000  linear  feet  piles  . 
15.000  feet,  B.H.,  yel- 
low-pine timber. 

5,000  ponnds  iron 

40  cnbio  yards  stone  . . 

22  cents  linear  foot  . . . 
$40  per  1,000  feet 

5  cents  per  pound 

$1  per  cnbio  yard  . — 

$1,540 

000 

250 
40 

Total 

2,430 

E4. 
IMPROVEMENT  OF  THE  HARLEM  RIVER,  NEW  YORK. 

The  streams  included  in  this  improvement  are  the  Harlem  Biver  and 
Spuyten  Dayvil  Creek.  The  former  empties  into  the  East  Biver  near 
Hell  Gate,  and  the  latter  into  the  Hndson  Biver,  and  together  separate 
Manhattan  Island  from  the  mainland.  The  two  streams  interchange 
waters  at  Kingsbridge,  but  two  bridges,  with  only  short  spans  of  from 
10  to  15  feet,  form  dams  and  prevent  a  free  interchange.  The  Harlem 
Biver  is  navigable  as  far  as  Morris  Dock  for  vessels  of  from  12  to  15 
feet  draught,  and  that  is  practically  the  head  of  navigation  at  present, 
though  light-draught  boats  can  go  as  far  as  Fordham  Landing,  1  mile 
farther,  Spuyten  Duyvil  Creek  is  navigable  at  high  water  as  far  as 
Kingsbridge  for  vessels  drawing  8  feet.  The  range  of  the  tides  in  Har- 
lem Biver  varies  from  5.2  feet  at  Third  Avenue  Bridge  to  6,  feet  at  the 
mouth  of  Dyckman's  Creek,  near  the  head  of  navigation.  The  tides  in 
Spuyten  Duyvil  Creek  have  a  range  of  about  4  feet.  A  full  history  of 
this  improvement,  and  the  legal  proceedings  for  the  acquirement  of 
the  land  needed  for  it,  is  to  be  found  in  the  Eeport  of  the  Chief  of  En- 
gineers for  1887,  Part  1,  page  665. 

The  present  project  for  the  improvement  was  adopted  in  1879.  The 
route  selected  being  the  one  recommended  by  General  Newton  in  his 
report  in  1875,  a  change  being  made  in  the  width  of  the  proposed  chan- 
nel from  350  to  400  feet,  except  in  the  rock  cut  through  Dyckmau's 
Meadow.  The  depth  of  the  channel  to  be  excavated  is  16  feet  at  mean 
low  water  except  in  the  rock  cut,  when  18  feet  will  be  the  depth. 

The  original  estimate  for  the  cost  of  the  work  was  in  round  numbers 
$2,700,000. 

The  field  and  office  work  necessary  for  the  establishment  of  the  lines 
of  the  improvement  between  the  Hadsou  and  Harlem  rivers  and  the 
borings  for  the 'determination  of  the  material  through  which  the  canal 
prism  was  to  be  excavated  which  were  in  progress  at  the  end  of  the 
last  fiscal  year  were  continued,  and  the  latter  were  finished  August  20. 
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The  total  number  of  borings  made  was  141;  with  a  total  length  of  6^278 
feet-,  and  ranging  in  depth  from  0  to  112  feet 

As  soon  as  the  triangnlation  was  completed  a  series  of  cross-sections 
for  the  accurate  determination  of  the  quantity  of  material  to  be  removed 
from  the  cut  through  Dyckman's  Meadow  was  begun,  and  the  necessary 
field  work  and  calculations  were  completed  the  latter  part  of  October. 

Though  it  would  have  been  more  economical  to  carry  on  the  work 
through  the  marsh  south  of  the  foundry  and  rolling  mill  at  the  same 
time  that  the  excavation  of  the  rock  cut  through  Dyckman's  Meadow 
,  was  in  progress,  and  to  make  use  of  the  rock  excavated  in  structures 
for  the  protection  of  the  sides  and  bottom  of  the  new  channel  through 
the  marsh,  the  amount  of  the  appropriation  would  not  admit  of  such  a 
division,  and  it  was  therefore  decided  to  apply  the  appropriation  to  the 
excavation  of  the  rock  cut  through  Dyckman's  Meadow,  and  to  store 
the  rock  from  the. cut  on  leased  land  adjoining  the  work  until  the  oppor- 
tunity for  using  it  in  the  work  should  occur.  With  this  in  view  a  strip 
of  land  of  about  7J  acres  was  leased  from  Mr.  Isaac  M.  Dyckman  at  the 
rate  of  $1,000  per  year,  the  lease  to  begin  on  December  1, 1887. 

Bids  for  excavating  150,000  cubic  yards  of  material,  more  or  less,  from 
the  cut  through  Dyckman's  Meadow  were  advertised  for  October  13, 
and  were  opened  November  9, 1887.  Mr.  John  Sj^tterlee's  bid  was  the 
lowest,  at  93  cents  for  excavation  above  mean  low  water  and  $1.13  for 
excavation  below  mean  low  water,  all  expenses  of  dams  and  pumping 
to  be  borne  by  the  contractor.  Owing  to  doubts  of  Mr.  Satterlee's  abil- 
ity to  do  the  work,  the  contract  was  not  awarded  for  some  weeks.  On 
December  15,  Mr.  Satterlee  having  furnished  the  required  bonds,  the 
work  was  awarded  to  him  and  the  contract  signed.  The  price  bid  for 
the  excavation  was  so  much  less  than  had  been  anticipated,  that  the 
quantity  to  be  excavated  under  this  contract  was  increased  to  300,000 
cubic  yards,  more  or  less;  and,  as  laid  out  on  the  ground,  it  will  include 
about  60,000  cubic  yards  of  earth  and  loose  rock  and  about  250,000  cubic 
yards  of  solid  rock,  which  at  the  prices  for  excavation  above  and  below 
the  plane  of  mean  low  water  will  cost  about  $315,000. 

The  contractor  began  prepai-ations  for  work  as  soon  as  the  contract 
was  signed,  but  did  not  begin  excavation  until  January  9, 1888,  and 
then  only  with  aL  few  teams,  stripping  the  rock.  The  rock  excavation 
was  begun  January  19  with  a  few  hand  drills,  and  two  steam  drills  were 
started  January  24.  Until  March  19  all  the  material  excavated  was 
hauled  away  on  wagons  or  drags,  but  on  that  date  the  tracks  leading 
from  the  rockcut  to  a  trestle  with  a  steep  incline  for  raising  the  rock, 
and  making  a  high  dump  on  the  ground  leased  for  storage,  were  put 
in  operation,  and  have  worked  fairly  well  ever  since.  The  earth  strip- 
ping, except  on  the  marsh,  is  still  hauled  away  on  wagons  and  carts  and 
used  for  filling  up  lots  belonging  to  private  individuals. 

The  weather,  which  up  to  the  middle  of  December  had  been  quite 
mild  and  dry,  at  that  time  became  very  cold  and  stormy,  and  during 
the  months  of  January,  February,  and  most  of  March  continued  to  be 
very  unfavorable  for  the  work.  On  March  12  an  unprecedented  storm 
of  wind  and  snow  visited  this  section  of  the  country,  and  for  a  week  no 
work  was  done.  For  three  days  communication  with  the  lower  part  of 
the  city  was  entirely  cut  oflf  by  heavy  snow-drifts  both  on  the  railroads 
and  streets.  I'he  location  of  the  work  is  very  much  exposed,  and  the 
cold  northwesterly  winds  sweeping  through  the  valley  of  the  Spuyten 
Duy  vil  and  the  gap  through  which  the  cut  is  being  excavated  made  it 
impossibto  at  times  for  the  men  to  work  without  risk  of  freezing  their 
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hands  and  feet.  During  the  mouth  of  April  the  weather  was  more  fa- 
vorable, but  the  mouth  of  May  was  very  wet  and  much  time  was  lost. 
The  progress  of  the  work  was  very  slow,  and  on  March  31  only  10,921 
cubic  yards  had  been  removed  from  the  cut,  which  was  about  oneHfth 
of  the  amount  called  for  by  the  contract.  The  last  three  mouths  the 
progress  has  been  better,  but  so  far  has  not  reached  the  contract  stip- 
ulation of  20,000  cubic  yards  per  month. 

A  short  dam  built  entirely  of  earth  has  been  made  across  Dyckmau'8 
Creek,  near  the  Kingsbridge  road,  to  keep  out  the  Harlem  River  water, 
and  a  long  dam  on  the  marsh  composed  of  a  double  row  of  piles  witA 
wooden  braces  and  iron  tie  rods,  and  a  continuous  row  of  tongued  and 
grooved  sheet-piling  on  the  outside,  and  banked  over  for  a  width  of 
about  6  feet  on  top  with  the  marsh  sod,  has  been  completed  on  the  side 
of  the  cut  toward  Spuyten  Duyvil  Creek. 

Since  the  completion  of  the  dams  a  large  pump  has  been  put  iu  op- 
eration and  an  attempt  made  to  lift  the  mud  overlying  the  rock  on 
the  westerly  end  of  the  work  under  contract,  and  to  deposit  it  on  the 
adjoining  marsh.  At  first,  onring  to  the  roots,  which  extended  to  a 
depth  of  from  8  to  10  feet,  tbo  experiment  was  not  very  successful,  but 
by  using  a  larger  pump  the  difficulties  have  been  overcome  and  the 
pump  is  now  lifting  the  materiaKvery  well.  The  water  ueeded  is  sup 
plied  and  controlled  by  a  flood-gate  in  the  large  dam. 

The  following  table  shows  the  progress  of  the  work  to  June  30  and 
the  amount  excavated  in  each  month : 


Daring- 


January.... 
Febmary. . 

March 

April 

Miy 

Juno 

Total 


Above  mean 
low  water. 


Cubic  yard*. 
2,266 
4.678 
3, 977 
7,7J5 
10,930 
12,450 


42,016 


Below  mean 
low  water. 


Oubic  yard*. 


1,472 


1,472 


Total. 


OubUyardt. 
2,286 
4,678 
3,977 
7,715 
10,930 
13,922 


43.488 


The  material  through  which  a  part  of  the  canal  prism  must  be  exca- 
vated is  60  nearly  semi-fluid  that  it  necessitates  some  sort  of  protection 
to  the  sides,  and  probably  to  the  bottom  of  the  cut,  to  prevent  abrasion 
by  the  currents,  which  will  be  quite  strong  at  certain  times  of  the  tides 
after  the  channel  is  opened.  In  order  to  arrive  at  some  idea  of  what 
would  be  required,  and  the  probable  cost  of  such  protection,  it  was  de- 
cided to  experiment  with  a  crib  of  round  timber,  and  a  mattress  of  the 
same,  to  be  framed  and  sunk  alongside  of  each  other  in  a  trench  dredged 
for  tneir  reception  in  the  marsh,  their  load  to  be  put  on  gradually  to 
permit  compacting  the  sub  strata,  if  possible. 

A  point  near  the  mouth  of  Spuyten  Duyvil  Creek  was  selected  for 
this  purpose,  which  was  far  enough  away  from  the  present  channel  to 
prevent  these  operations  from  being  any  obstruction  to  it.  On  April 
13  bids  for  furnishing  timber  and  drift-bolts  for  this  work  were  adver- 
tised for  and  May  3  they  were  opened.  Mr.  Enoch  L.  Eichardson  was 
the  lowest  bidder  for  the  timber,  at  $25  per  1,000  feet  B.  M.  for  square 
timber,  and  5|  cents  per  linear  foot  for  the  round  timber,  and  Mr.  John 
Timmes  was  the  lowest  bidder  for  the  drift-bolts  at  2.4  cents  per  pound. 
Mr.  George  E.  Eichardson  was  engaged  to  do  the  work  of  framing  and 
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sinking  the  crib  at  IJ  cents  per  cubic  foot  for  the.  timber  i;?ork,  and  76 
cents  per  cubic  yard  for  the  stone  delivered  in  the  cribs.  A  dredge  was 
hired  from  the  Morris  &  Cumings  Dredging  Company  at  $90  per  day, 
and  a  trench  200  feet  long,  13  feet  deep  at  mean  low  water,  and  40  feet 
wide  at  the  bottom  was  dredged  for  the  reception  of  the  crib-work  and 
timber  mattress.  The  amount  of  material  dredged  from  the  trench  was 
0,335  cubic  yards,  and  it  was  removed  at  a  cost  of  about  27,9  cents  per 
cubic  yard.  The  crib- work  has  been  framed  to  a  depth  of  about  17^ 
feet,  and  will  be  settled  in  its  place  and  snnk  as  soon  as  the  neces- 
sary stone  can  be  obtained.  In  order  to  get  the  stone  from  that  stored 
from  the  cut  through  Dyckman's  Meadow,  a  new  front  with  other  re- 
pairs was  required  to  an  old  dock.  That  work  has  been  begun  and  will 
be  completed  in  a  few  days.  As  soon  as  the  crib  is  filled  with  stone 
tlie  experiment  of  a  mattress  will  bo  undertaken.  It  is  also  proposed 
to  try  an  experiment  with  loose  stone,  to  test  the  penetration  of  the 
stones  into  the  mud,  with  a  view  to  using  riprap  should  it  be  found  prac- 
ticable to  do  so. 

The  amount  that  can  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year  is  $1,000,000,  as  it  can  not  be  well  or  economically 
conducted  unless  the  appropriations  are  large. 

The  work  has  been  under  the  personal  supervision  of  Civil  Assistant 
li.  H.  Talcott,  O.  E.,  by  whom  the  original  surveys  under  General  New- 
ton were  made  in  1874;  and  it  has  been  conducted  with  ability  and 
good  judgment. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  light-hoase  is 
on  BlackwelVs  Island. 

A  full  statement  of  the  commerce  likely  to  be  benefited  by  the  improvement  is  given 
iu  my  last  annual  report.    See  Beport  of  Chief  of  Engineers  for  1887,  Part  I,  page  665. 

APPROPRIATIONS. 

June  23,  1874,  allotment  from  appropriation  for  East  and  Harlem  rivers $11,000 

By  act  of  Congress  approved  March  3,  1875 10,000 

June  18,  1875 300,000 

March  3,  1870 100,000 

Total 421,000 

Amount  expended  to  June  30, 1888,  $62,179.68. 

Money  statement 

July  1,  1887,  amount  available $309,012,23 

July  1,  1888.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  oatstandmg  July  1, 1887 $41, 179. 68 

July  1,  1888,  outstanding  liabilities 18,288,07 

July  1, 1888,  amount  covered  by  existing  contracts 268,261.76 

. 327,729.51 

Julyl,  188»,  balance  available 71,282.72 

Amount  appropriated  by  act  of  AnguBt  11,  1888 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 141, 282. 72 

Amount  (estimated)  required  for  completion  of  existing;  project 2, 230, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

1890 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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Abstract  of  bids  for  improving  Harlem  jRiver,New  York,  byexoavaUng  150,000  cubic  jf€urd9 
of  material,  more  or  less,  Jrom  the  cut  through  Dyckman's  Meadow,  opened  at  UiUtcd 
States  Engineer  Office,  Army  Building,  New  York,  November  9,  1887,  at  12  o'clock  m., 
under  advertieement  of  October  13, 18^7. 


Na 

Name  of  bidder. 

Above  mean  low  water 

Below  mean  low  water 
75, 000  onbio  yards. 

Total 

Bate  per 
cnble 
yard. 

Amonnt. 

Bate  per 
cnblo 
yard. 

Amount 

1 

Bernard  Mahon.  New  York 

$2.00 
1.34 
1.85 
1.19 
3.00 
1.40 
.03 
L75 
1.00 
1.00 
1.50 
1.90 
1.24 
1.85 

$150,000 
100.500 
101,250 

80.250 
225,000 
106.000 

60.750 
131,250 

75,000 

75,000 
112,500 
142,500 

93,000 
101,250 

$5.00 
1.34 
1.95 
1.19 
4.00 
1.65 
1.18 
1.75 
1.40 
1.50 
2.00 
1.90 
1.49 
1.45 

$875,000 
100,500 
146,250 

89,250 
300,000 
116,250 

84,750 
131,250 
105,000 
112,600 
150.000 
142,500 
111.750 
108,750 

$525^000 
201,000 
247.500 
178,500 

525,  coa 

22J.25r» 
154^500 
262,560 
180,000 
187,500 
282.600 
286,000 
204,750 
210,000 

^ 

A.M  Newton.  New  York 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

P. SanfordBose,  Jersey  City,N.  J.... 

John  Cox  d^Co.,  New  York 

Edward  Moore,  Portland,  He .*. . 

George  G.  Turner,  Yonkers,  N.  Y. ... 

John  Satterlee.  Enzlewood,  N.  J 

O'Brien  Sc  Clark,  New  York 

Evans  A  Ackerman,  BinKh*mton,N.  Y 

John  Sallivan,  CatekiU.  N.  Y 

Tbos.  F.  Maney  &  Ck>..  Boston,  MaM . 
John  A.  Bonker,  New  York 

13 
14 

Bipley,  Smith  &  Brown,  New  York. . 
William  E.  Dean,  New  York 

Abstract  of  bids  for  improving  Harlem  Biver,  New  York,  far  construciion  material  for  crib 
revetment  in  Spuyten  Duyvil  Creek,  opened  at  the  United  States  Engineer  Office,  Army 
building,  New  York,  May  3, 1883,  at  12  o^  clock  m,,  under  advertisement  of  April  13, 1888. 


Name  of  bidder. 

Timber. 

20,000 

pounds 

drift  bolts. 

Bound  timber. 

Square 
timber. 

No. 

40,000 
linear  feet 
spmoe  or 
hemlock. 

4,600 

linear  feet 

spruce. 

8,000 

f<y)t  a  M. 

Georgia 

pine 

Amount . 

Price  per 
linear  foot 

Price  per 
linear  foot 

Price  per 
M  feet, 

b.m; 

Price  per 
pound. 

1 

Oeorfce  Karr  &  Co.,  New  York,  N.  Y. 
EnochL.  Biohardson,New  York,  N.Y 
James  D.  Leary.  New  York.  N.  Y  . . .  . 

James  DuBois,  New  York,  N.  Y 

Rowland  A,  Bobbin8,New  York,  N.Y 
John  Tomines,  Brooklyn,  N.  Y 

$0.06 

$0.06 

$24.00 
25.00 
20.00 
25.00 

2.868.00 
2,607.25 
2,832.25 
3,587.50 
488.00 
480.00 

2 

3 

4 
5 

$0.03 

6 

James  DiiBois  also  bid  7^  cents  per  linear  foot  for  ronnd  white  pine. 


Abstract  of  contracts  entered  into  during  the  fiscal  year  ending  June  30,  1888,  for  improv- 
ing Harlem  Biver,  Net©  York. 


Date. 

Name. 

Purpose. 

Price. 

Quantity. 

Dec.  15, 1887.. 
ilAy  16^  1888  . 

John  Satterlee 

Enoch  L.  Bichardson. 
John  Temines 

Exoaration   above  mean 

low  water. 
Excavation  below  mean 

low  water. 
Bound  timber 

$0.93 

1.13 

.051 
25.00 
.02  A 

122,475  cn.yda. 

178,191  cu.yds. 

44.600  lin.  ft... 
8,000  ltB.il.. 
20,000  lbs 

113,90L75 

201,355.63 

2,897.25 

2oaoo 

480.00 

Square  timber 

May  16, 1888. 

Drift  bolts 
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REMOVING  OBSTRUCTIONS  IN  THE  EAST  RIVER  AND  HELL  GATE. 

A  description  of  tbis  channel  and  of  previous  work  in  it  is  given  in 
my  last  annual  report,  which  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  689. 

The  East  Biver  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  affected  by  violent  currents. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  Harlem  River,  between  Blackwell's  and  Ward's  islands, 
about  opposite  Ninety-sixth  street,  New  York. 

Here  the  river  turns  at  right  angles  around  Hallet's  Point,  divides 
into  several  channels  and  runs  with  a  velocity  varying  at  different 
stages  of  the  tide  from  3  to  10  miles  an  hour,  over  or  around  Hallet's 
Point,  Negro  Point,  Way's  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan, 
Heel  Tap,  Holmes's  Rock,  Hog's  Back,  Flood  Rock,  Hen  and  Chickens, 
Gridiron,  The  Negro  Heads,  Mill  Rocks,  Rhinelander's  Reef,  and  Bread 
and  Cheese. 

On  account  of  the  violence  and  irregularity  of  the  currents  and  the 
crowded  condition  of  this  passage,  wrecks  at  Hell  Gate  have  been  i;ium- 
erous  for  many  years,  though  they  have  greatly  decreased  in  number 
since  the  improvement  of  the  channel  was  begun  in  1867  under  plans 
prepared  by  General  Newton.  At  that  time  some  of  these  rocks  pro- 
jected above  the  water  level,  while  the  least  depths  over  the  others  at 
mean  low  water  varied  from  nothing  to  1 J  feet.  General  Newton's  plan 
was  to  cut  away  the  rocks  and  reefa  that  lay  directly  in  the  channel  to 
a  depth  of  26  feet  at  mean  low  water,  and  to  build  sea-walls  or  dikes  on 
some  of  the  others  which  lay  near  the  edges  of  the  channel  in  order  to 
guide  the  currents  and  prevent  them  from  rushing  over  the  rocks  and 
carrying  upon  them  the  vessel  which  might  come  within  their  reach. 

Such  a  wall  has  been  built  by  the  United  States  between  Great  and 
Little  Mill  Rocks,  and  the  city  authorities  have  built  a  similar  protect- 
ing wall  on  the  reef  known  as  Bread  and  Cheese,  at  the  head  of  Black- 
well's  Island. 

The  project  of  improvement  provided  for  the  removal  at  Hell  Gate  to 
a  depth  of  26  feet  at  mean  low  water  of  the  reef  at  Hallet's  Point,  Way's 
Reef,  and  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Negro  Point, 
.  and  Flood  Rock,  including  the  Gridiron,  Hen  and  Chicken,  and  Negro 
Heads,  and  the  construction  of  sea-walls  on  the  Mill  Rocks,  Hog's  Back, 
and  Holmes's  Rock,  and  in  other  parts  of  the  East  River  for  the  removal 
of  Diamond  Reef  and  North  Brother's  Island  Reef  to  a  depth  of  26  feet, 
Coenties  Reef  to  a  depth  of  25^  feet,  and  the  small  rocks  known  as 
Scaly  Rock,  Black  well's  Rock,  Pilgrim  Rock,  and  the  rock  ofif  Woolsey's 
Bath-house. 

At  the  close  of  the  last  fiscal  year  the  following  parts  of  this  project 
had  been  executed : 

Hallet^s  Point,  covering  3  acres,  Way's  Reef,  Shell  Drake,  Diamond 
Reef,  North  Brother's  Island  Reef,  Coenties  Reef,  Scaly  Rock,  and  Pilgrim 
Rock  had  been  removed  to  the  depth  contepaplated  in  the  project ;  Heel 
Tap  had  been  broken  to  26  feet,  and  dredged  to  22.5  feet;  and  the  least 
depths  on  Frying  Pan  and  Pot  Rock  were  18  feet,  and  22.8  feet  at  mean 
#  low  water  respectively :  Flood  Rock  and  connecting  reefs  covering  9 
acres  had  been  broken  to  30  feet,  and  their  removal  was  in  progress, 
the  Negro  Heads  and  Hen  and  Chickens  having  been  reduced  to  18  feet 
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mean  low  water,  and  a  new  18-foot  cbaDnel  320  feet  wide  opened  across 
the  reef.    The  total  cost  of  this  work  was  $3,571,013. 

These  results  have  been  of  the  greatest  value  to  uavigatiou. 

tJuder  their  contract  of  November  16,  183G,  the  Atlantic  Dredging 
Company  continued  work  upon  the  removal  at  Flood  Rock,  working 
their  largest  dredge  day  and  night  until  December  1, 1887,  after  which 
date  the  work  proceeded  by  daylight  only.  November  23,  1887,  the 
contract  was  extended  by  the  Chief  of  Engineers  until  April  15,  1888, 
and  it  was  completed  on  that  date. 

The  following  table  shows  in  detail  the  work  done  under  the  contract: 


NambAT  of  machine. 

it 

e 

H 
Jl 

130 
196 

1 

11 

111 

"sl 

12.150 

li 

111 

19,548,324 

p 

58.53 

1^- 

Work  done  daring  tho  past 
flrtcal  year: 
Packard's  No.  6 

74 

200 
123 

2.357gS 

128 

f0.13 

Total  work  dono  under  con- 
trsct  dated  November  16, 
1880! 
Packard's  No.  6 

^2!?^ 

1 

258     26.500 
42       3, 300 

41,712.015 
7,805,088 

70.46 
03.45 

f0.133 

Packard's  No.  5 

0.088 

Total 

323 

106 

6.207g5 

300 

29,800 

49.517.723 

0.126 

Cost  of  dynamite  for  sarfaoe  blasting,  21  cents  per  pound. 

The  dredge  broke  her  boom  December  3, 1887,  and  lost  five  days  replacing  it. 

Total  remoTed  since  the  explosion  and  up  to  Jane  30, 1888,  83,685  tonM. 

The  progress  of  the  work  has  been  much  delayed  by  the  accumula- 
tion of  small  stone  on  the  reef  after  it  has  been  worked  over  a  consid- 
erable time,  which  fills  up  the  spaces  between  the  larger  blocks,  pre- 
venting the  grapple  from  taking  hold  df  them,  and  is  too  fine  itself  to 
remain  in  the  grapple  while  it  is  being  hoisted  through  the  swift  cur- 
rent. No  practical  method  of  coping  with  this  difficulty  has  as  yet  been 
found.  Some  delay  and  difBculty  also  occurred,  during  the  absence 
of  the  engineers  in  charge  of  the  work,  from  inadvertently  setting  the 
dredge  at  work  on  a  part  of  the  rock  that  had  not  been  mined.  In 
other  respects  the  progress  of  the  work  has  been  highly  satisfactory, 
excellent  results  being  obtained  with  the  dredge  so  long  as  the  surface 
of  the  reef  remains  moderately  clear. 

The  work  done  under  the  last  contract  has  added  about  GO  feet  to  the 
width  of  the  new  18-foot  channel. 

The  machinery  and  other  plant  stored  at  Astoria,  as  well  as  the  drill- 
scow  and  other  vessels  moored  at  Mill  Rock,  have  been  kept  in  order 
(luring  the  year.  The  expense  of  taking  care  of  this  property  is  con- 
siderable ;  it  deteriorates  to  some  extent  with  age,  and  much  of  it  will 
be  out  of  date  if  kept  much  longer.  On  the  other  hand,  if  sold  at  auc- 
tion it  would  bring  very  little  in  proportion  to  what  it  would  cost  to 
replace  it.  The  drill-scow  has  begun  to  leak  considerably,  though  it 
was  hauled  out  and  put  in  order  in  1884,  since  the  last  time  it  was 
used. 

It  is  apparent  that  a  considerable  saving  to  the  United  States  would 
result  from  making  the  appropriations  for  this  work  large  enough  to 
admit  of  putting  all  this  machinery  at  work  before  it  ceases  to  be 
serviceable,  without  interrupting  the  work  on  Flood  Rock^  the  removal 
of  which  is  an  immediate  necessity. 
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Hell  Gate  is  the  worst  of  tbeobstructious  wbich  aio  foand  iu  the  East 
River ;  but  there  are  many  other  rocks  and  reefs  in  other  parts  of  this 
crowded  water-way  which  are  constant  sources  of  danger  to  passing 
vessels,  which  have  been  often  complained  of  and  which  oaght  to  be 
removed.  There  is  a  long  line  of  reefs  and  isolated  rocks  in  mid-stream, 
extending  a  mile  and  a  half  downward  from  the  foot  of  Blackwell's 
Island,  which  have  always  been ^  troublesome  to  vessels  beating  up 
against  the  wind  or  crossing  from  one  channel  to  the  other,  as  the  winds 
and  tides  often  compel  them  to  do,  and  which,  with  the  continually  in- 
creasing size  of  vessels  and  the  increasing  commerce  of  the  river,  are 
becoming  still  more  dangerous.  The  worst  of  these  ought  to  be  re- 
moved now.  '  ^ 

The  expenses  incurred  on  account  of  the  improvement  during  the  year 
amount  to  $49,460.34,  of  which  $383  remained  outstanding  at  the  close 
of  the  liscal  year.    They  are  distributed  aa  follows : 

Uredgiug  19,548.32  tons  of  rock , $38,901.50 

luspectioQ  and  surveying * 1, 779. 49 

Care  and  preservation  of  mining  plant  at  Astoria 2,747.85 

Care  and  preservation  of  dri  ll-scow  and  floating  plant & 2, 3G9. 26 

Administration 3,662.24 

Total 49,460.34 

The  amount  that  can  be  profitably  expended  iu  the  removal  of  ob- 
structions in  East  Eiver  and  Hell  Gate  during  the  next  fiscal  year  is 
$500,000,  to  be  applied  to  the  removal  of  Flood  Kock  chiefly,  and  also  to 
coutiuuingoi)erations  with  the  steam  drill-scowon  the  other  obstructions 
m  the  East  Kiver  and  at  Hell  Gate,  before  mentiqued. 

It  is  especially  desirable  that  the  appropriation  for  this  work  should 
be  liberal,  not  only  in  order  that  the  extensive  plantron  hand  may  be 
kept  at  work,  but  because  there  is  but  one  dredging  company  in  the 
United  States  that  has  dredges  that  can  do  the  work  on  Flood  Book 
efficiently  \  and  as  there  is,  therefore,  no  competition,  reasonable  bids 
for  contract  work  can  only  be  secured  by  the  appropriations  being  suf- 
ficiently large  to  make  it  possible  to  reject  unreasonable  bids  and  pur- 
chase the  necessary  machinery  to  do  the  work  by  day  labor. 

Nothing  further  has  been  heard  of  the  suit  begun  la<st  year  to  dis- 
possess the  United  States  of  its  occupancy  of  the  dike  built  by  it  be- 
tween Great  and  Little  Mill  rocks. 

The  work  is  in  the  collection  district  of  New  York,  The  nearest  jwrt  of  entry  is 
New  York  City.    The  nearest  light>hoase  is  Black welPs  Island  Light. 

A  full  statement  of  the  commerce  making  nse  of  Hell  Gate  was  published  with  my 
last  annual  report,  which  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1987,  Part  I,  page  689. 

AMOUNTS  APPROPBIATED. 

By  acts  of  Congress  approved — 

July  25, 1868 $85,000.00 

April  10, 1869 178,300.00 

July  11, 1870 250,000.00 

March  3, 1871 250,000.00 

June  10, 1872 225,000.% 

March  3, 1873 225,000.00 

June  23, 1874 225,000.00 

March3,1875 250,000.00 

August  14, 1876 250, 000.  (Ki 

June  18, 1878 : 350,000.00 

March  3, 1879 250,000.00 

June  14, 1880.... 200,000.00 

March3,1881 200,000.00 

May  4, 1882 50,000.00 
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By  act  of  Congreas  passed  August  2, 1882 1 9200,000.00 

By  act  of  Congress  approved — 

July5,18«4 : 300,000.00 

August5,I886 112,500.00 

Received  from  other  sources 3,719. 61j 


3,664,519.02 

Deduct  amount  reverted  to  U.  S.  Treasury  ...» $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11, 000. 00 

14,158.55 


3,650.361.07 
Amount  expended  to  June  30, 1888 3, 6:J3, 892. 91 

Money  statement. 

July  1, 1887,  amount  available $24,717.62 

Received  from  sales  of  fuel  to  officers 52.49 


24,770.11 
July  1,  1888,  amoniit  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $8,361.95 

July  1,1888,  outstanding  liabilities 383.00 

8,684.95 


July  1,1888,  balance  available 16,085.10 

Amount  appropriated  by  act  of  August  11, 1888 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 266, 085. 1(> 


/  Amount  (estimated)  required  for  completion  of  existing  project 1, 2:W,  840. 07 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

i      1890 ! 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2ofriveraud 

t    harbor  acts  of  1866  and  1867. 

Commercial  »taiisUc8  of  the  port  of  New  York  for  the  fiscal  year  ending  June  30,  1883. 

Amount  of  revenue  collected $145,300,544.35 

Value  of  all  imports 470,426,724.00 

Value  of  all  exports 334,929,956.00 


Foreign  ressela  entered 

Foreign  vegsels  cleared 

American  Teseels  fh>m  foreign  ports 

American  veasela  cleared  for  foreign  porta  . 

Coastwise  Tesaela  entered 

Coastwise  Tesaels  cleared 


Number. 


3,816 
3.803 
1,514 
1,021 
2,182 
3,003 


Registered 
tonnage. 


4,754.»27 
4,783.448 

882, 10ft 
744, 848 


£6. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  slaggisli  stream,  about  4  miles  long,  running 
throngli  the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Biver 
opposite  Thirty-fourth  street,  New  York. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  18S0 
to  about  12^  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet;  thence  it  gradually  decreased  in  width  and  depth  until  at  the 
head  of  navigation,  where  the  Metropolitan  Avenue  crosses  it,  there 
was  a  low- water  depth  of  about  4  feet  and  a  width  of  about  100  feet. 
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A  survey  of  this  creek  \7ith  »  view  to  its  improvement  was  ordered 
by  act  of  Congress  approved  March  3,  1879,  and  was  made  nnder  Gen- 
eral Newton's  directions,  and  was  reported  apon  by  him  January  31, 
1880.  The  project  which  he  presented  provided  for  dredging  a  channel 
from  the  mouth  of  the  creek  to  Vernon  Avenue  Bridge,  200  feet  ivlde 
and  from  18  to  21  feet  deep  at  low  water,  requiring  the  removal  of 
145,000  cubic  yards  of  materia],  chiefly  mud,  the  cost  of  which  was  es- 
timated at  $36,250.  - 

Work  under  this  project  was  begun  in  1880^  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
wa^  made  under  the  direction  of  Major  Oillespic,  whose  report  is  dated 
December  26y  1883.  His  project  provided  for  carrying  the  improve- 
ment from  the  Yemon  Avenue  Bridge  up  to  the  head  of  navigation  in 
both  branches  of  the  creek.  The  estimated  cost  of  executing  this  proj- 
ect was  as  follows : 

To  excavate  a  channel  16  feet  deep  and  175  feet  wide,  from  Vernon  Avenne 
Bridge  to  the  Central  Oil  Works^  143,500  cubic  yards  excavation,  at  30  cents 
per  cubic  yard |43,050 

Thence  15  feet  deep  and  from  125  to  150  feet  wide,  to  Queens  County  Oil 
Works,  101,600  cubic  yards  ezcayation,  at  35  cents  per  cubic  yard 35, 560 

Thence  12  feet  deep  and  125  to  150  feet  wide  to  Nicholas  Chemical  Works, 
52,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21 ,  040 

Thence  10  feet  deep  and  from  100  to  125  feet  wide,  to  the  head  of  navigation 
on  both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard    92. 640 

Contingencies 19,229 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenue 
Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 255,569 

Up  to  June  30, 1886,  $45,000  of  this  amount  had  been  appropriated,  . 
and  with  it  the  channel  below  Vernon  Avenue  Bridge  had  been  given  a 
depth  of  18  feet,  with  a  width  varying  from  76  feet  at  the  bridge  to  160 
feet  at  the  month  of  the  creek;  and  channels  10  feet  deep  and  from  60 
to  200  feet  in  width  had  been  dredged  from  Covert's  Dock  up  to  the 
bridge  at  Metropolitan  avenue  and  Grand  street,  on  the  west  branch, 
and  to  Grand  Street  Bridge  on  the  east  branch,  the  distance  beiogabout 
3,000  and  1,000  feet,  respectively. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $37,500 
for  the  improvement,  but  directed  that  $9,375  should  be  expended  on  the 
west  branch,  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
called  the  Dual  Bridge,  at  Orand  street  and  Metropolitan  avenue,  $9,376 
on  the  main  branch  between  Easterly  Orand  Street  Bridge  and  Metro- 
politan avenue,  and  the  balance  on  the  lower  end  from  Maspeth  avenue 
to  the  mouth. 

Proposals  were  accordingly  invited  March  2, 1887,  by  public  adver- 
tisement, tor  dredging  70,000  cubic  yards  of  material  from  the  lower 
part  of  the  creek  between  its  mouth  and  the  Yemon  Avenue  Bridge, 
and  36,000  cubic  yards  from  the  west  branch  above  Easterly  Grand 
Street  Bridge,  and  25,000  cubic  yards  from  the  west  branch  at  the  upper 
end  of  the  creek. 

The  depths  to  be  obtained  were  to  be  respectively  21  feet  at  meaQ  low 
water  in  the  lower  part  of  the  creek  and  10  feet  in  the  upper  part. 

The  bids  were  opened  April  6, 1887,  but  as  they  were  all  too  high  they 
were  rejected,  and  other  bids  were  asked  for  by  circular  letter  dated 
April  22. 

By  this  circular  letter  the  depth  to  be  secured  in  the  lower  part  of  the 
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creek  was  fixed  at  18  feet  at  mean  low  water  instead  of  21  feet,  as  pre- 
viously advertised. 

These  bids  were  opened  April  29, 1887. 

Morris  &  Cumings  were  the  lowest*  bidders,  and  a  contract  was  en- 
tered into  with  them  May  10, 1887,  to  dredge  70,000  cubic  yards  of 
material  from  below  Maspeth  avenue,  at  32  cents  per  cubic  yard,  and 
50,000  cubic  yards  of  material  from  above  Maspeth  avenue,  at  34^  cents 
per  cubic  yard. 

Work  under  this  contract  was  begun  May  24,  on  the  lower  part  of 
the  creek  between  the  mouth  and  the  Vernon  Avenue  Bridge. 

Just  below  Vernon  Avenue  Bridge  it  was  found  a  number  of  tele- 
graph and  telephone  wires  and  oil-pipes  crossed  the  stream  at  depths 
varying  from  15  to  17  feet  below  mean  low  wa4:er.  The  owners  were 
communicated  with,  and  were  requested  to  remove  them  temporarily 
in  order  that  the  dredging  might  go  on,  and  this  was  readily  agreed  to. 

The  work  continued  till  September  12, 1887,  during  which  time  70,000 
cubic  yards  of  material  were  excavated,  giving  a  channel  18  feet  deep 
and  200  feet  wide  from  the  18-foot  curve  in  the  East  River  up  the  creek 
for  1,100  feet :  thence  for  the  next  800  feet  up  the  creek  18  feet  deep  and 
175  feet  wide;  thence  up  to  Vernon  Avenue  Bridge,  a  distance  of  500 
feet,  18  feet  deep  and  140  to  150  feet  wide.  The  material  removed  con- 
sisted of  mud,  clay,  and  a  few  large  bowlders,  but  princii)ally  of  mate- 
rial which  had  evidently  been  dredged  and  dumped  in  the  channel  bj^ 
private  parties.  This  was  especially  noticeable  at  the  mouth  of  the 
creek,  where  it  has  been  the  custom  to  bring  dump-scows  down  the 
creek  with  a  small  tug  and  mooring  them  to  a  buoy,  so  that  they  might 
be  taken  out  to  sea  at  night  by  a  large  tug  and  dumped. 

It  is  a  significant  fact  that  the  worst  shoaling  was  found  just  around 
this  mooring  buoy,  showing  either  that  the  scows  leaked  badly  or  that 
the  material  was  willfully  dumped  there  to  save  40  miles  towing.  There 
is  no  doubt  at  all  that  the  latter  is  the  true  cause  of  the  formation  of 
this  shoal. 

On  the  28th  of  June,  1887,  work  under  the  same  contract  was  begun 
on  the  upper  easterly  branch  of  the  creek,  above  Maspeth  avenue,  and 
was  continued  up  to  September  12 ;  when  on  this  branch,  between  the 
Easterly  Grand  Street  Bridge  and  the  Metropolitan  Avenue  Bridge,  a 
channel  from  100  to  125  feet  wide  and  from  8|  to  10  feet  deep  at  mean 
low  water  had  been  dredged. 

The  amount  of  material  removed  here  was  25,175  cubic  yards. 

On  the  western  branch  of  the  creek,  between  Maspeth  avenue  and 
the  Dual  Bridge  work  was  begun  August  6  and  was  completed  Sep- 
tember 10, 1887,  during  which  time  25,071  cubic  yards  of  material  were 
excavated. 

Besides  this  a  cut  from  35  to  50  feet  wide  and  10  feet  deep  was  exca- 
vated from  Maspeth  avenue  to  the  Dual  Bridge  on  the  western  side  of 
the  channel,  a  small  cut  50  feet  wide  was  made  around  the  bend,  and  a 
cut  varing  from  25  to  35  feet  wide  was  made  on  the  east  side  of  tho 
channel  from  the  second  bend  up  to  Dual  Bridge. 

The  rise  and  fall  of  the  tide  in  the  creek  is  about  4.5  feet,  but  the 
bed  of  the  creek  has  no  natural  slope. 

The  creek  itself  is  a  receptacle  for  all  the  refuse  from  the  sewers,  fac: 
tories,  and  slaughter-houses  of  the  east  of  Brooklyn.  Constant  deposits 
are  therefore  forming  in  it,  especially  at  the  upper  end,  from  these 
causes  and  from  the  caving  in  of  the  unprotected  banks,  which  consist 
of  marsh  mud.    To  remedy  this  difiiculty,  annual  dredging  will  be 
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needed  until  the  banks  are  protected  by  bulkheads  throughout  their 
whole  length. 

The  commerce  of  the  creek  is  so  large  that  thi^  improvement  should 
be  pushed  at  least  3  miles  up  from  the  mouth  as  soon  as  possible. 
Many  of  the  ships  going  above  Vernon  Avenue  Bridge  ought  to  load  to 
a  draught  of  from  20  to  23  feet;  but  at  present  they  can  only  take  on 
a  part  of  tbeir  load  in  the  creek,  through  which  they  can  carry  perhaps 
only  16  or  17  feet,  and  must  then  finish  loading  at  the  wharves  in 
deeper  water  in  the  East  Biver. 

It  is  recommended  that  $100,000  be  appropriated  for  continuing  this 
improvement,  which  should  be  carried  up-stream  continuously. 

The  wording  of  the  appropriation  of  August,  1886,  prevented  the  ap- 
plication of  any  part  of  it  to  that  part  of  the  creek  lying  between  the 
forks  and  the  Easterly  Grand  Street  Bridge,  up  to  which  point,  under 
th&  unexpended  balance  of  the  appropriation  of  July,  1854,  it  was  only 
possible  to  make  a  channel  50  feet  wide. 

It  would  have  been  better  for  the  work  had  the  appropriation  been 
made  in  such  a  way  that  the  improvement  above  the  bridge  could  have 
been  made  as  an  extension  of  the  improvement  below  it,  since  these 
improvements  are  now  separated  by  a  narrow  cut  to  which,  under  the 
wording  of  the  law,  no  part  of  the  last  appropriation  could  be  applied. 

This  work  is  in  the  ooUeotion  district  of  New  York.  Nearest  port  of  entry,  New 
York  City;  nearest  light-hoose,  Blaokwell's  IsUmd  Light;  nearest  fort.  Fort  Co« 
lambas. 

AfMuuU  appropriated . 


Date. 

Appliofttion. 

Amount. 

June  14, 1880 

Dredging  ImIow  Vernon  Avenne  Bridge 

$10,000 
15  000 

Anir.    2, 1882 

Dredging  below  Vernon  Avenne Bridge.... 

July    6, 188i 

Part  applied  above  Vernon  Ayenoe  Bridge 

20  000 

Aug.    5,1886 

Below  and  above  Vernon  Avenne  Bridge ^ 

37.500 

ToUl 

82,000 

Amount  expended  to  Jane  30, 1888 $80,957.17 

A  fall  statement  of  the  commerce  of  Newtown  Creek  will  be  found  in 
the  last  annual  report. 

Money  statement 

July  1,  1887,  amount  available ; $2,577.23 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1,034.40 

July  1, 1888, balance  available 1,542.83 

Amount  appropriated  by  act  of  August  11, 1888 25,000. 00 

Ajnount  available  for  fiscal  year  ending  June  30,  1689 26, 542. 83 

{Amount  (estimated)  required  for  completion  of  existing  project 148, 000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1890    100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  to  1867. 
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E7. 
IMPROVf:MENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK. 

Battermilk  ChaDoel  is  the  name  given  to  the  channel  which  separates 
Governor's  Island,  at  the  mouth  of  the  East  River,  New  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governor's  Island,  which  sepa- 
rates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
the  deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passiiip: 
between  the  East  River  and  the  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  is  obstructed  by  three  shoals : 

1.  A  shoal  lying  above  and  northeast  of  Governor's  Island,  projecting 
into  Buttermilk  Channel,  and  extending  over  to  the  main  channel  on 
theF other  side,  which  originally  had  a  least  depth  over  it  of  9^  feet  at 
mean  low  water. 

2.  A  shoal,  putting  out  from  Red  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  to  the  eastern  side  of  the  channel  to  the  entrance  of 
the  Atlantic  Basin,  with  a  least  depth  on  it  of  about  5  feet  at  mean  low 
water. 

3.  A  shoal  putting  out  from  the  southern  side  of  Governor's  Island  and 
extending  towards  the  Red  Hook  Point  Shoal,  which  is  partly  dry  at 
mean  low  water. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

Between  the  first-mentioned  shoal  and  Governor's  Island  is  a  narrow 
channel  with  20  feet  of  water  in  it,  and  between  this  shoal  and  the  Brook- 
lyn shore  there  is  a  channel  of  the  same  depth,  also  originally  narrow, 
but  widened  now  to  about  900  feet. 

The  Hue  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to  the 
mouth  of  the  Atlantic  Basin,  on  the  Brooklyn  side,  is  one  of  the  most 
important  in  New  York  Harbor;  and  this  part  of  the  river,  extending 
from  the  Brooklyn  Bridge  to  Governor's  Island,  is  regarded  by  pilots 
and  masters  of  vessels  as  one  of  the  inost  difficult  plaees  iu  New  York 
waters  to  carry  a  vessel  through  safely,  on  account  of  this  shoal,  the 
rapid  current,  and  the  enormous  traffic  passing,  not  only  up  and  down,  ^ 
but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally.  In  passing  up 
an<l  down  this  part  of  the  Ea-st  River,  keep  to  the  New  York  side, 
forcing  the  larger  class  of  sound  steamers,  ocean  steamers,  and  sea- 
going  ships  in  tow  of  tugs,  to  keex>  over  towards  the  shoal  at  the  upper 
point  of  Governor's  Island,  and  if,  as  is  often  the  case,  these  vessels  are 
obliged  to  stop  in  order  to  avoid  collision  with  ferry-boats,  sloops,  and 
canal-boat  tows,  they  are  liable  to  dritt  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

This  provided  for  the  removal,  to  a  depth  of  26  feet  at  mean  low 
water,  of  such  parts  of  this  shoal  as  lay  within  850  feet  of  the  line  of 
the  Brooklyn  wharves. 

The  estimated  cost  of  this  improvement  was  $140,000,  which  provided 
for  the  removal  of  570,000  cubic  yards  of  material,  at  the  rate  of  23 
cents  per  cubic  yard,  with  12  per  cent,  added  for  contingencies. 

The  first  appropriation  for  this  work  was  made  June  14, 1880,  since 
which  time  other  appropriations  have  been  made^  under  which  the  work 
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was  carried  on  up  to  November  3, 1884 ;  bat,  owing  to  the  distance  from 
the  place  of  excavation  to  the  place  where  the  dr^ged  material  had  to 
be  damped,  which  is  outside  of  Sandy  Hook,  a  distance  of  about  20 
miles,  the  prices  bid  for  the  work  were  more  than  50  per  cent,  greater 
than  had  been  anticipated,  and  the  estimated  cost  of  the  improvement 
had  to  be  increased,  therefore,  to  $210,000,  of  which  $190,000  had  been 
appropnated  up  to  June  30, 1886. 

Under  these  appropriations  466,276  cubic  yards  of  material  were  re* 
moved  from  the  shoal,  deepening  the  water  over  the  part  removed  cer- 
tainly to  24  feet  and  probably  to  26  feet  at  mean  low  water,  with  some 
shallower  spots.  It  was  too  late  in  the  season  when  the  work  closed, 
however,  to  determined  this  by  a  survey.  The  part  removed  included 
the  original  crest  of  the  shoal,  leaving  no  part  of  it  on  which  there 
should  have  been  a  less  depth  than  17  feet. 

But  it  is  probable  that  this  least  depth  was  not  attained,  since  a  sur- 
vey, made  in  June,  1884,  showed  that  a  material  shoaling  had  taken 
place  on  undredgcd  parts  of  the  shoal  since  the  first  work  had  been  done, 
amounting  at  that  time  to  about  37,000  cubic  yards,  which,  if  distributed, 
would  have  reduced  the  depths  on  the  undredged  parts  of  the  shoal  to 
13  feet  at  mean  low  water,  instead  of  17,  as  it  shoald  have  been  had  no 
such  deposit  been  made. 

This  shoaling  is  probably  due  to  the  fact  that  the  city  authorities 
have  a  scow  anchored  on  the  shoal,  to  which  tugs,  steam-lighters,  and 
small  steamers  transfer  their  ashes,  and  daring  this  transfer  a  part  of  the 
ashes  probably  falls  overboard  between  the  steam-boat  and  the  scow. 

The  recommendation  was  made  in  my  annual  report  for  1885  that  the 
width  of  this  channel  should  be  increased  from  850  to  1,150  feet,  unless 
it  shoald  be  decided  to  remove  the  whole  shoal  to  a  depth  of  26  feet  at 
mean  low  water;  and  $50,000  was  recommended  for  beginning  the 
further  widening  of  the  channel. 

When^the  last  detailed  survey  of  the  shoal  was  made  in  June,  1884, 
it  appeared  that  the  excavation  of  about  336,057  cubic  yards  of  mate- 
rial wonld  be  required  for  the  removal  of  the  whole  shoal ;  of  this 
amount  30,097  cubic  yards  were  taken  out  under  the  contract,  which 
was  terminated  in  November,  1884. 

This  left  305,960  cubic  yards  yet  to  be  taken  out  in  order  to  complete 
the  removal,  which,  at  50  cents  per  cubic  yard,  would  cost  about  $150,000. 

In  view,  however,  of  the  shoaling  which  is  known  to  have  occurred 
during  the  progress  of  the  work,  it  seemed  advisable  to  increase  this 
estimate  by  $20,000,  making  a  total  of  $170,000  required  for  the  removal 
of  the  whole  shoal. 

The  large  and  increasing  traffic  of  this  part  of  the  river  certainly  war- 
rants the  removal  of  the  whole  shoal. 

This  recommendation  that  the  whole  shoal  should  be  removed  was 
tacitly  accepted  by  Congress  in  the  appropriation  of  $56,250  for  the 
work,  made  by  act  of  Congress  approved  August  5,  1886,  since  this 
appropriation  was  larger  than  the  amount  recommended  for  widening 
the  channel  only. 

In  the  application  of  this  appropriation  it  would  be  more  advanta- 
geous to  commerce  to  remove  the  whole  shoal  down  to  a  depth  of  22 
feet  at  mean  low  water  rather  than  to  remove  a  part  of  it  only  to  the 
proposed  eventaal  depth  of  26  feet,  leaving  other  parts  with  16  or  18 
feet  of  water  above  them.  Bids  for  the  work  were  therefore  invited  by 
public  advertisement,  dated  October  29,  1886,  and  a  contract  was 
formed  accordingly  with  the  United  States  Dredging  Company,  who 
were  to  do  the  dodging  at  23J  cents  per  cubic  yard.    As  they  failed  to 
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comply,  however,  with  any  of  the  terms  of  their  contract,  it  was  an- 
nulled, and  an  agreement  was  made  with  Henry  DuBois'  Sons  to  do  the 
work  at  25  cents  per  cubic  yard.  (See  the  last  annual  report  on  But- 
termilk Channel  for  details.) 

Work  under  DuBois'  contract  was  begun  in  March  and  finished  in 
October,  1887,  during  which  time  186,638  cubic  yards  of  material  were 
removed,  and  a  depth  of  22  feet  at  mean  low  water  had  been  secured 
over  the  entire  shoal. 

To  remove  the  remainder  of  the  shoal  down  to  the  desired  depth  of 
26  feet  below  mean  low  water  will  require,  according  to  the  survey  of 
1884,  and  taking  into  consideration  the  filling  which  is  going  on  there, 
the  removal  of  165,000  cubic  yards  of  material,  which,  at  60  cents  per 
cubic  yard,  will  cost  $82,500 ;  add  for  contingencies,  $12,500 ;  total, 
$95,000. 

A  reef  or  shoal  in  this  part  of  the  river  lying  only  about  350  feet  from 
Diamond  Beef,  which  was  removed  in  ]879-'S0,  is  an  obstruction  to 
navigation,  since  there  is  a  depth  of  about  20  feet  over  it  at  mean  low 
water.  This  may  be  removed,  as  Diamond  Reef  was  under  the  appro- 
priation for  East  Eiver  and  Hell  Gate,  should  that  title  of  appropria- 
tion be  restored. 

The  commerce  of  this  part  of  New  York  Harbor  is  very  large,  con- 
sisting of  all  the  East  Indian,  West  Indian,  South  American,  and  most 
of  the  Continental  European  trade.  This  is  carried  principally  in 
steamers  drawing  from  19  to  23  feet  of  water. 

The  number  of  sea-going  vessels  using  the  wharves  adjacent  to  But- 
termilk Channel  for  the  fiscal  year  ending  June  30, 1887,  wad  4,150, 
with  a  tonnage  of  3,058,504  tons,  and  the  value  of  the  merchandise 
which  they  carried  was  $154,829,062.  This,  however,  does  not  take  into 
consideration  the  coastwise  and  passing  trade;  it  appears,  therefore,  of 
importance  that  this  improvement  should  be  carried  out 

This  work  is  in  the  oolleotion  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City,  and  the  nearest  work  of  defense  Fort  Columbus,  New  York  Harbor. 
The  amount  of  revenues  from  customs  collected  is  t4ie  amount  collected  at  the  port  of 
New  York. 

AfMunU  appropriated. 


Date. 

Amount 

Jane  14, 1880 
Mar.  '9,1881 
Auk.   2,1682 
Jaly    6.1884 
Aog.    5,1886 

Dradffinff 

160.000 

eo.ooo 

60.000 
10.000 
56.250 

.!.^ab  *:::::.::::.;:::.:::::::::;:::::;:.:::::::::::::::::::::::::::: 

do 

do 

do 

Total 

246,250 
100 

246^850 

Amount  expended  to  June  30,  1888,  $240, 492. 84. 

A  full  statement  of  the  commerce  of  Buttermilk  Channel  accompanied  the  last  an- 
nual report  upon  it. 

Money  statement 

July  1,  1887,  amount  available $9,461.94 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 ^^ 3,604.78 

July  1,  1888,  balance  available 5,857.16 

Amount  appropHated  by  act  of  August  11, 1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 , . .  103^  857. 16 
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E  8. 
IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

Gowanas  Bay  is  a  part  of  New  York  Harbor,  lying  at  the  month  of 
Gowanus  Greek,  in  the  southwestern  part  of  the  city  of  Brooklyn:  The 
depth  of  water  in  the  channel  was  tbrmerly  froooi  7  to  12  feet  at  mean 
low  wat€^r,  which  was  wholly  insufficient  for  the  passage  of  the  vesse  s 
employed  in  the  commerce  of  the  district.  A  survey  of  Gtowanus  Bay 
and  Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
submitted  in  January,  1881. 

This  project  provided  for  dredging  a  channel  between  the  pier  lines 
established  by  the  commissioners  appointed  by  the  State  of  New  York 
in  1875,  beginning  at  the  bay  and  extending  up  the  creek  to  Hamilton 
Avenue  Bridge,  18  feet  deep  at  mean  low  water  and  200  feet  wide,  ex- 
cept for  the  upper  few  hundred  feet  near  the  bridge,  where  the  width 
was  to  be  gradually  reduced  from  200  feet  to  100  feet.  The  total  length 
of  the  proposed  channel  was  about  9,000  feet. 

The  estimated  cost  of  this  improvement  was  as  follows : 

530,000  cubic  yards  of  dredgiDg,  at  30  cents  per  cnbio  yard $159, 000 

Contingencies 23,850 

Total 1. 182,850 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at  the 
mouth  of  the  creek,  since  the  pier  line  established  by  the  commission 
crossed  the  old  channel  at  that  point,  and  the  land  under  water  inside 
of  it,'including  the  bed  of  the  old  channel,  had  become  private  property. 

The  owners  of  this  property,  Messrs.  Beard  and  Bobinson,  were 
anxious,  nevertheless,  to  have  the  old  channel  improved,  instead  of 
having  the  new  one  formed,  as  proposed,  outside  of  the  established  pier 
line;  but,  as  this  could  not  be  done  unless  they  surrendered  their  right 
to  build  oat  to  the  pier  1  ine,  they  signed  a  paper  relinquishing  their  right 
to  buiid  piers  which  should  obstruct  the  old  channel  so  long  as  that  chan- 
nel should  be  permitted  to  exist; 'and  the  Maritime  Association  of  l^ew 
York  at  the  same  time  petitioned  that  the  old  channel  should  be  kept 
open.  As  the  improvement  of  this  channel  would,  however,  help  only 
the  land  near  it  on  the  north  side,  and  not 'at  all  that  which  lay  on  the 
opposite  or  southerly  side  of  the  creek.  General  Newton  recommended 
that  the  conflict  of  interests  be  settled  by  dredging  the  natural  channel 
from  the  Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the 
Erie  Basin ;  and  that  from  that  point  two  channels  should  be  dredged, 
one  running  northerly  along  the  west  side  of  the  Erie  Basin  to  deep 
water  near  Bed  Hook,  and  the  other  running  southerly  along  the 
wharves  on  the  south  siae  of  the  bay,  toward  Bay  Ridge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water.  This  project  required  for  its  execution  a  larger  amount 
of  work  than  the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  onbic  yards  of  material,  which,  at  30  cents  per 

cubic  yard,  would  cost $175,059.00 

Contingencies^  10  per  cent 17,505.90 

Total 192,564.90 

The  legal  measures  necessary  for  securing  the  righLof  way  across 
Beard  and  Bobinson's  property,  at  the  mouth  of  the  creek,  were  not 
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completed  satisfactorily  until  May,  1883,  but  under  appropriations  of 
1881, 1882,  and  1884  the  proposed  Red  Hook  branch  of  the  channel  was 
dredged  100  feet  wide  for  a  length  of  2,0Q0  feet,  measured  from  Bed 
Hook,  and  the  southern  channel,  running  towards  Bay  Bidge,  was  begun 
at  the  southern  end,  and  carried  northward  for  a  distance  of  1,900  feet, 
with  depths  in  it  varying  from  21  to  17  feet,  except  for  a  few  hundred 
feet  at  the  upper  end  on  the  eastern  side  where  the  last  cut  was  left 
unfinished. 

The  act  of  Oougress  approved  August  5, 1886,  appropriated  $7,500  for 
the  continuance  of  this  work.  This  amount  was  too  small  either  to 
benefit  the  improvement  much,  or  to  secure  low  rates  for  the  work.  It 
was  advertised,  however,  and  bids  were  opened  on  the  23d  of  October, 
1886,  for  extending  the  channel  up  the  creek  foi:  about  1,500  feet  above 
the  end  of  the  old  dredged  channel,  or  to  within  600  feet  of  the  Ham- 
ilton Avenue  Bridge.  The  depth  to  be  obtained  was  18  feet^  and  the 
width  was  to  depend  upon  the  price  bid. 

All  the  bids  received  were  high,  but  it  was  nevertheless  recommended 
that  th& lowest  bid  be  accepted,  ''as  no  economy  would  probably  result 
from  re-advertising.^' 

The  recommendation  was  approved,  and  a  contract  was  entered  into 
December  22, 1886,  with  Elijah  Brainard,  the  lowest  bidder,  who  was 
to  do  the  dredging  at  32  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  February  4, 1887,  and  was  con- 
tinued until  March  12, 1887,  when  it  wais  stopped.  During  this  time 
21,497  cubic  yards  of  material  were  removed  from  the  channel. 

Two  parallel  cuts,  each  about  20  feet  wide  at  the  bottom  and  18  feet 
deep,  were  made  along  the  northern  channel  line  of  the  creek  from  a 
point  opposite  the  foot  of  Twenty-third  street  to  one  opposite  the.  foot 
of  Sixteenth  street,  Brooklyn,  a  distance  of  about  1,500  feec. 

The  material  varied  very  much  in  character,  from  hard  compact  yel- 
low clay  to  soft  black  mud ;  the  mud  overlies  the  clay,  as  a  rule,  to  the 
depth  of  2  feet. 

Although  a  depth  of  18  feet  was  obtained  by  the  dredge,  the  soft  ma- 
terial filled  into  the  cut  again  so  rapidly  that,  at  the  close  of  the  dredg- 
ing, sounding  showed  a  depth  of  only  15  feet,  and  that  the  cut  was  about 
40  feet  wide  at  bottom,  with  a  top  width  varying  from  55  to  75  feet ; 
but  it  is  not  likely  that  even  this  depth  will  be  maintained  in  so  nar- 
row a  cut. 

At  the  close  of  the  work,  March  12, 1887,  the  condition  of  the  chan- 
nel in  Oowanus  Bay  and  Greek  was  as  follows : 

What  may  be  called  the  Bed  Hook  Channel,  running  roand  the  Erie 
Basin  to  the  mouth  of  the  creek,  had  been  practically  completed  for 
its  full  width  and  depth,  and  the  channel  leading  from  it  up  the  creek 
had  been  completed  to  within  2,100  feet  of  Hamilton  Avenue  Bridge* 
with  a  farther  extension  15  feet  deep  and  40  feet  wide  at  bottom  for 
1,500  further  up  the  creek. 

What  may  be  termed  the  Bay  Bidge  Channel,  south  of  the  mouth  of 
the  creek,  had  been  begun  at  its  outer  or  southern  end,  and  had  been 
carried  up  with  nearly  full  depth  and  width  to  a  point  2,00J  feet  south 
of  the  mouth  of  the  creek. 

The  following  work  yet  remains  to  be  done  under  the  original  project : 

The  completion  of  the  channel  up  the  creek,  2,100  feet  to  the  Hamil- 
ton Avenue  Bridge,  and  the  extension  of  the  southern  or  Bay  Bidge 
Channel  northward  so  as  to  connect  with  the  Bed  Hook  Channel  at  the 
mouth  of  theoreek. 
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A  sketch  of  the  condition  of  this  improvement  June  30, 1885,  may  be 
foand  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1885,  Part  I, 
pa^e  672. 

Under  the  present  estimate  of  $192,564.90,  only  $72,500  have  been  ap- 
propriated to  June  30, 1887. 

The  project  should  be  completed  as  soon  as  possible. 

Large  manufacturing  and  shipping  interests  are  growing  up  along 
the  banks  of  the  creek,  for  which  the  present  depth  of  18  feet  at  the 
mouth  and  8  feet  at  the  upper  end  of  the  creek  are  wholly  inadequate. 

In  1871,  when  the  first  project  for  its  improvement  was  adopted,  18 
feet  was  tne  depth  of  water  which  the  commercial  men  interested  in  the 
improvement  asked  for }  now  owners  of  the  water-fronts  are  petitioning 
for  21  feet,  and  yet  only  half  of  the  original  project  has  been  completed. 

Apart  &om  the  creek,  the  Red  Hook  and  Bay  Bidge  channels  in  the 
bay,  as  st|tted  in  my  annual  report  for  1886  (page  723),  are  very  impor- 
tant to  passing  commerce,  and  would  be  used  when  completed  by  ves- 
sels of  a  large  class. 

A  letter  from  one  of  the  leading  merchants  of  l^ew  York  and  Brook- 
lyn, published  on  page  713  of  my  antiual  report  for  1887,  inclosing  a 
petition  signed  by  many  firms  interested  in  the  improvement  of  both 
Oowanus  Bay  and  Buttermilk  Channel,  gives  a  fair  idea  ot  the  growing 
necessities  of  the  commerce  of  the  port  of  New  York  which  seems  to 
indicate  the  need  of  the  early  completion  of  this  improvement. 

From  this  letter  it  appears  that  there  is  not  now  enough  wharf  room 
in  the  harbor,  vessels  frequently  having  to  pay  a  bonus  of  $75  or  $100 
a  day  for  the  privilege  of  using  wharves  for  which  there  is  a  constant 
demand,  and  that  the  improvement  of  Buttermilk  Channel  and  the 
Gowanus  Bay  channels,  which  constitute  a  very  large  part  of  the  water 
front  of  Brooklyn,  and  which  are  included  in  the  East  Eiver  district,  of 
which  63.7  per  cent,  of  the  commerce  of  the  port  of  New  York  make 
use,  would  give  very  great  relief,  especially  if  the  low-water  channel 
depth  were  increased  to  21  feet  instead  of  18  feet,  as  was  proposed  last 
year,  since  it  would  permit  the  construction  of  many  more  wharves. 

To  complete  the  Gowanus  Bay  channels,  as  originally  proposed,  mak- 
ing them  200  feet  wide  and  18  feet  deep  at  low  water,  would  require, 
under  previous  estimates,  the  expenditure  of  $120,000.  The  work  could 
be  much  better  and  more  cheaply  executed  were  this  whole  amount 
made  available  in  one  appropriation. 

But  there  can  be  no  doubt  that  these  dimensions  are  too  small  in 
view  of  the  great  increase  in  length  and  draught  which  has  taken  place 
recently  in  the  construction  of  sea-going  vessels,  especially  steamers. 
The  depth  of  these  channels  ought  to  be  increased  now  to  21  feet  at  low 
water  and  their  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mouth  of  Gowanus  Creek,  more 
room  shoidd  be  gained  by  cutting  away  the  angle  on  the  south  side. 

To  make  these  changes  in  the  channels  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material  in  place  as  follows : 

Bed  Hook  Channel- 
To  deepen  it  to  21  feet cubic  yards..        70,000 

To  widen  it  to  400  feet do 100,000 

170,000 
Bay  Ridge  Channel — 

To  deepen  it  to  21  feet cubic  yards-      250,000 

To  widen  it  to  400  feet do..--      275,000 

525,000 
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Go  wan  us  Ceeek  Channel- 
To  deepen  it  to  21  teet : cubicyards..      :teO,000 

To  cut  away  the  angle do 300,000 

650,000 


Total  in  place 1,345,000 


Which,  at  40  cents  per  cable  yard,  would  cost 1538,000 

Contingencies 62,000 

Total $600,000 

Gowanus  Bay  is  in  the  collection  district  of  New  York  City.    Nearest  light,  Rob- 
bin's  Reef. 
Nearest  work  of  defense,  the  fort  on  Governor's  Island,  1  mile  to  the  northward. 

ORIGINAL  S8TIMATB. 

Dredging  583,530  cubic  yards,  at  30  cents $175,059.00 

Contingencies,  10  per  cent 17,605.90 

Total 192,564.90 

Amounts  appropriated. 


Bate. 

Applicatioii. 

Amoant. 

Mar.  30. 1881 
Aug.    2,1882 
Jaly    5,1884 
Ang.    6,1886 

Dredfrinir                               -                              -.                 ...... 

f40,oOO 
20.000 

do 

5,000 

do 

7.600 

Total 

72,500 

Amount  expended  to  June  30, 1888 $72,436.69 

Estimate  for  channels  400  feet  wide  and  21  feet  deep  at  low  water 600, 000.  00 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  commerce  of  Gowanus  Bay,  New  York 
Harbor,  was  given  in  my  last  annual  report : 

EeceiptB  and  shipmentB. 


Articlea. 

Quantity. 

Values. 

Coal. 

^ 

tnn« 

170,000 
160,000,000 
76,4)00,000 

370, 000 
11,000,000 

100, 000 

100.000 

$583,000 
1,120,000 

Brick - - --- 

Lotober 

feet.B.M 

1,500,000 
555,000 

Lime,  etc 

::;..;..  :..!!Tarre^:: 

Qrain 

bnahels.. 

7,700,000 
806,000 

Ice 

tona.. 

Kooflnn^  tar 

"hArrAlB 

200,000 
360,000 

BuildlDg  stone,  etc - -- 

Total 

12,320,000 

■ 

Vessels  arriving  a/nd  departing. 


Artiolea. 

Qoantity. 

Tonnage. 

Steamers • 

25 
65 

311 
72 

206 

17,840 

Ships 

82,179 

Barks 

605,371 

Brigs....             

25,881 

Schooners -- -- -- 

64,256 

Total 

769 

798^027 
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Many  steam-taes,  canal-b«at8,  and  lighters  j>a88  in  and  ont  of  the  bay  every  day, 
varying  in  .drancht  from  6  to  12  feet,  bat  no  record  is  kept  of  these  vessels  unless 
they  pass  through  the  draw-bridge  at  Hamilton  arenne.  The  record  of  those  so  pass- 
ing is  as  follows : 


Yew. 

Knmber  of 
timee  opened 
and  closed. 

Komber  of 
vessels 
passed 
through. 

Tonnage. 

DaUy 
average 
of  times 
opened. 

1881 

6.740 
7,632 

4,126 
6,071 

673,940 
983,431 

16 

1886., 

21 

164.31 
1.00 


Money  statement. 

July  1, 1887,  amount  available 

July  1, 1888,  amount  expended  during  Ascal  year,  exclusive  of  liabilitiea 
outstanding  July  1,1887 • 

July  1,1888, balance  available 63.31 

Amount  appropriated  by  act  of  August  11,1888 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 60, 063. 31 

(Amount  (estimated)  reanired  for  completion  of  existing  project . . . . 60, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867. 


E  g. 

IMPROVEMENT  OF  NEW  YORK  HARBOR. 

A  description  of  this  harbor  and  a  history  of  the  work  already  done 
in  the  improvement  of  its  Sandy  Hook  entrance  was  given  in  my  last 
-annual  report,  and  will  be  fonnd  in  the  Report  of  the  Chief  of  Engineers 
for  1887,  part  1,  page  717. 

The  main  or  Sandy  Hook  entrance  to  Kew  York  Harbor  is  one  of  the 
best  in  the  world,  the  channel  being  about  24  feet  deep  at  mean  low 
water  and  nearly  29  feet  at  mean  high  water,  with  abundant  breadth, 
and  no  need  for  deepening  it  was  ever  felt  until  within  the  last  few 
years,  when  the  great  increase  in  the  length,  tonnage,  and  draught  of 
the  transatlantic  passenger  steamers  made  further  deepening  necessary 
in  order  to  prevent  the  delays  to  which  they  have  been  subjected  by 
having  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  main  entrance  into  iN'ew  York  Harbor 
was  undertaken  by  the  United  States  it  was  obstructed  by  four  shoals, 
as  follows : 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gtedney's  Channel,  where  there  wered  epths  of  23.7  feet  in  mid- 
channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet  wide, 
where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel 
for  the  following  sufficient  reason  given  me  in  a  letter  from  Captain 
Derby : 

Early  in  the  spring  when  the  first  surveys  had  been  made  and  the  work  done  in 
thtt  main  thipmhannel  daring  the  winter  had  been  fonnd  to  be  sufficient  to  admit  to 
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the  upper  harbor  vessels  that  could  cross  the  har,  it  was  decided  to  have  the  new 
chanoels  buoyed  so  that  vessels  could  use  them. 

In  publishing?  the  notice  to  mariners  describing  the  new  buoys,  Commander  Mac- 
kenzie, U.  8.  Navy,  thought  it  necessary  to  give  a  name  to  the  channel  across  the 
shoal  west  of  Oedney's  Channel  at  month  of  the  Swash  Channel,  because  considerable 
confusion  had  already  arisen  and  some  rather  unpleasant  newspaper  correspondence 
been  caused  by  uncertainty  as  to  the  proper  name  of  this  spot. 

In  the  published  notice  he  named  the  cbannel  after  the  Bayside  range  which  marks 
ite  center  line — the  range  of  the  Bayside  Beacon  and  Waackaack  Beacon.  The  new 
buoys  are  numbered  B  1,  B  2,  etc. ;  and  in  Gedney's  Channel  they  are  numbered  G  1, 
G  2,  etc. 

3.  The  ahoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on  which 
the  least  depth  was  26.2  feet. 

4.  The  shoul  in  the  main  ship-channel  in  the  lower  bay,  nearly  3  miles 
loDg,  on  the  crest  of  which  the  depth  was  only  23.9  in  mid-chanDel, 
with  depths  of  22.6  within  a  few  hundred  feet  of  the  midch^annel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  draught  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at 
mean  low  water,  from  deep  water  below  the  Narrows  through  the  main 
ship-channel  and  Gedney's  Channel  to  deep  water  outside  the  bar ; 
maintaining  this  channel,  should  it  be  necessary,  either  by  periodical 
dredging,  or  by  contracting  the  entrance  by  the  construction  of  a  dike 
running  across  the  shoals  from  the  Coney  Island  side  with  suitable 
protection  for  the  head  of  Sandy  Hook  to  prevent  its  being  scoured 
away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000,  and 
the  entire  cost  of  the  improvement  should  the  contraction  works  prove 
to  be  necessary,  is  estimated  at  between  $6,000,000  and  $6,000,000, 

Under  this  project  an  extended  survey  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based,  and  303,869 
cubic  yards  of  sand  had  been  dredged  from  Gredney's  Channel  at  the 
close  of  the  last  fiscal  year. 

This  had  resulted  in  producing  a  channel  of  good,  navigable  width 
across  the  bar  25  feet  deep  at  mean  low  water,  but  no  practical  benefit 
to  navigation  had  resnlt/cd  since  no  increase  in  depth  had  been  ob- 
tained on  the  shoals  inside  the  bar,  the  application  of  the  funds  hav- 
ing been  restricted  by  the  language  of  the  appropriation  act  to  Ged- 
ney's Channel  only. 

At  the  beginning  of  the  fiscal  year  the  Joseph  Edwards  Dredging 
Company  had  not  yet  begun  work  under  their  contracts  of  April  21  and 
May  19,  1887,  for  dredging  2,200,000  cubic  yard  at  28^  cents  per  cubic 
yard  from  the  four  shoals  in  the  channel,  and  owing  to  the  delay  of  the 
builders  m  delivering  the  dredges,  the  first  of  these  machines,  the  Ad- 
vance, originally  called  the  Bolivar ,  did  not  begin  work  until  August  1^ 
1887,  one  month  behind  time,  the  Mount  Waldo  did  not  begin  until  Oc- 
tober 14,  two  months  and  a  half  behind  time,  and  the  Reliance  only 
started  Kovember  26,  nearly  three  months  behind  time.  The  season  of 
1887  was  therefore  nearly  entirely  lost,  only  180,830  cubic  yards  having 
been  dredged  to  January  1,  at  which  time  700,000  cubic  yards  were  to 
have  been  removed  from  Gedney's  Channel  alone. 

All  tbree  dredges  worked  upon  Gedney's  Channel  until  December  3, 
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when  they  werd  transferred  to  the  shoal  in  the  main  ship-channel  west 
of  Plynn^a  Knoll. 

The  largest  vessels  frequenting  the  port  of  New  York  draw,  as  ordi- 
narily loaded,  about  27  feet  in  leaving  port,  but  in  arriving  iiere  they 
rarely  draw  over  24^  feet,  having  lightened  themselves  by  consuming 
from  1,500  to  2,000  tons  of  coal  during  the  passage.  While  it  is  of 
course  desirable  that  vessels  should  be  able  to  leave  port  at  all  hours, 
it  is  much  more  important  that  they  should  be  able  to  enter  without 
regard  to  the  stage  of  the  tide,  for  the  time  of  departure  can  be  reg- 
ulated to  suit  the  tide,  but  the  time  of  arrival  can  not  The  working 
of  the  dredges  during  the  year  has  therefore  been  so  directed  as  to 
secure  as  early  as  practicable  a  channel  across  all  the  shoals  500  feet 
wide  and  sufficiently  deep  to  admit  the  largest  steamers  at  low  water, 
leaving  for  later  operations  the  deepening  of  this  500-foot  channel  to  30 
feet  at  mean  low  water,  and  its  widening  to  1,000  feet  the  fCill  dimen- 
sions required  by  the  project.  All  three  of  the  dredges  were  accord- 
ingly kept  on  a  section  of  the  main  ship-channel  about  3,000  feet  long 
including  the  crest  of  the  shoal  west  of  Flynn's  Knoll,  from  December 
3  to  May  10 ;  the  Reliance  and  Advance  were  then  transferred  to  the 
Bayside  Channel  until  June  11,  when  the  Reliance  was  ordered  to  Ged- 
ney's  Channel. 

The  entire  quantity  dredged  during  the  fiscal  year  is  580,405  cubic 
yards,  which,  with  the  303,^9  cubic  yards  dredged  from  Gedney's  Chan* 
nel  during  1885  and  1886,  has  produced  a  channel  not  less  than  500  feet 
wide,  in  which  the  least  depths  between  the  steamer  wharves  and  the 
ocean  is  26  feet  on  the  bar  and  25.4  feet  on  the  shoal  west  of  Flynn's 
Knoll  in  the  lower  bay. 

These  dimensions  are  sufficient  to  enable  the  largest  steamers  arriving 
off  the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at  aver- 
age low  tide,  and  they  also  permit  any  of  the  large  steamers  leaving 
the  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  fully  2  feet  deeper 
than  was  ever  practicable  before. 

The  dredged  channels  have  been  thoroughly  bnoyed,  and  as  soon  as 
the  pilots  have  become  familiar  with  the  new  channels  the  port  of  New 
York  will  reap  the  full  benefit  of  the  results. 

To  test  the  permanency  of  the  work  accomplished  a  survey  of  Ged- 
ney's  Channel  by  Captain  Derby's  method  was  made  last  December  on 
completion  of  operations  for  the  season ;  all  soundings  were  taken  with 
a  rod  graduated  to  feet  and  tenths,  and  were  located  by  angles  read 
with  the  transit  from  triangulation  stations  established  on  the  shoals 
near  by.  This  survey  was  repeated  May  30,  before  dredging  on  the  bar 
was  resumed.  A  careful  comparison  of  the  two  surveys  shows  that  no 
shoaling  whatever  had  taken  place  in  the  dredged  channel  during  the 
six  months  of  boisterous  weather  that  had  elapsed  since  operations  were 
suspended.  As  a  like  comparison  was  made  a  year  a^o  with  precisely 
the  same  result,  it  may  be  said  that  the  prospect  that  the  dredged  chan- 
nel across  the  bar  will  maintain  its  new  dimensions  by  the  action  of  the 
currents  alone,  is  most  encouraging. 

It  having  been  reported  in  the  newspapers  that  new  shoals  had  formed 
in  the  Bayside  Channel  during  the  winter,  a  new  survey  was  made  of 
it  in  April  for  comparison  with  the  one  made  last  season.  No  evidence 
of  shoaling  was  found  j  but  on  the  contrary,  the  agreement  between 
the  two  surveys  was  so  marked  as  to  give  grounds  for  hoping  that  this 
locality  may  prove  as  favorable  for  the  maintenance  of  a  dredged  ctfan- 
nel  as  the  outer  bay,  which  was  hardly  to  be  expected  as  the  ebb  cur- 
rent of  the  Swash  (3hannel  fiows  across  the  Bayside  Channel  nearly  at 
right  angles. 
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The  work  done  during  the  winter  on  the  shoal  in  the  main  ship- 
channel  was  surveyed  April  16,  and  177,937  cubic  yards  measured  in 
place  were  found  to  have  been  removed  from  the  shoal.  The  quantity 
removed  by  the  dredges  amounted,  however,  to  only  128,453  cubic 
yards  measured  in  scows,  which  would  not  correspond  ordinarily  to 
more  than  102,762  cubic  yards  measured  in  place.  It  is  apparent 
therefore  that  the  work  of  the  dredges  has  been  materially  supple- 
mented by  the  currents,  in  fact  to  the  extent  of  about  73  per  cent.  It 
is  not  known  whether  the  currents  are  actually  attacking  the  bottom 
of  the  channel,  or  whether  this  increase  in  the  place  measurement  is 
due  entirely  to  the  fact  that  the  material  is  composed  of  sand  mixed 
with  mud,  and  that  the  greater  part  of  the  latter  does  not  lodge  in 
the  bins  of  the  dredges,  but  is  carried  overboard  by  the  overflow 
from  the  bins  and  drifted  off  by  the  currents  in  the  channel  before  it 
has  time  to  settle  to  the  bottom  again.  The  surface  currente  of  the  bay 
at  this  point  run  transverse  to  the  channel  instead  of  along  itd  axis,  and 
the  tendency  is  therefore  to  carry  overflow  material  upon  the  adjacent 
shoals.  A  survey  made  in  June  to  ascertain  whether  this  material 
found  a  lodgment  in  the  channel  at  some  point  farther  down-stream  in- 
dicates, on  the  contrary,  that  the  channel  has  slightly  deepened  from 
natural  causes  alone,  both  in  the  prolongation  of  the  dredged  area,  where 
no  work  has  been  done,  and  in  the  dredged  area  itself,  where  work  had 
been  suspended  for  six  weeks.  These  changes,  however,  though  very 
noticeable,  are  believed  to  be  too  slight,  considering  the  difficulties  in 
the  way  of  exact  measurement,  to  warrant  drawing  the  conclusion  that 
the  currents  are  actually  attacking  the  bottom  ;  but  they  Qte  highly  sat- 
isfactory as  far  as  they  go,  both  as  regards  the  prospects  of  permanency 
in  the  dredged  channel  and  as  regards  the  great  saving  that  will  result 
in  the  cost  of  carrying  out  the  project,  if  through  the  assistance  of  the 
currents,  the  place  measurement  continues  to  exceed  the  scow  measure- 
ment. 

The  following  table  shows  the  performance  of  the  dredges  through 
out  the  year : 
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The  pamps  are  of  the  Edwards  pattern  (Andrews  patent).  The  dredge  Mount 
Waldo  Is  fitted  to  pnmp  into  bins  on  board  or  into  scows  alongside. 

The  quantity  dredged  from  Gedney's  Channel  during  1885  and  1886  is  303,869  cubic 
yards. 
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The  great  difference  in  the  performance  of  these  dredges  in  the 
main  ship-channel  as  compared  with  their  work  on  the  ontside  shoals 
is  due  in  part  to  the  greater  distance  from  the  shoal  to  the  damping- 
ground,  but  mainly  to  the  great  difference  in  the  character  of  the 
material,  which  is  chiefly  a  coarse,  clean  sand  in  the  Bayside  and  Oed- 
ney's  channels,  and  a  very  fine  sand  mixed  with  mud  in  the  main 
ship-channel. 

This  latter  material  is  much  the  more  difficult  to  dredge  not  only  on 
account  of  the  large  percentage  of  mud  too  fine  to  be  caught  in  the  bins, 
but  also  on  account  of  its  lying  very  compactly  on  the  bottom  and  be- 
ing consequently  much  more  difficult  to  raise  with  the  pump. 

The  plant  put  on  the  work  by  the  contractors  does  all  that  was  ex- 
pected of  it  in  Gedney's  and  Bayside  channels,  and  the  dredges  Reli- 
ance and  Advance  will  readily  complete  the  work  in  the  time  specified 
in  the  contract  for  the  Oedney's  Channel  division.  But  owing  to  the 
difficult  character  of  the  material  in  the  main  ship-channel,  and  also 
to  the  delays  in  getting  started  last  season,  it  is  apparent  that  the  con- 
tractors can  not  possibly  unaided  remove  the  1,600,000  cubic  yards 
specified  in  the  main  ship-channel  contract  by  December  1, 1888,  at 
which  date  the  contract  expires. 

It  would  appear,  in  foot,  that  500^000  cubic  yards  would  be  a  liberal 
estimate  of  the  amount  that  they  are  likely  to  accomplish  by  that  date. 
This  fact  became  apparent  as  early  as  November,  1887,  and  efforts  were 
then  made  to  secure  additional  plant  to  assist  with  the  work ;  but 
dredge  owners  objected  to  putting  their  plant  to  work  in  such  an  ex- 
posed locality  so  late  in  the  season.  These  efforts  were,  however,  re- 
sumed in  the  spring,  while  Colonel  Gillespie  was  in  temporary  charge 
of  the  work,  with  more  success,  resulting  in  agreements  being  made 
with  Messrs.  Brainard  Brothers,  and  with  Joseph  Cumings,  providing 
for  placing  on  the  main  ship-channel  at  the  earliest  practicable  date  two 
^  more  dredges  having  an  estimated  daily  working  capacity  of  1,500  and 
6,000  cubic  yards,  respectively.  The  work  is  to  be  done  under  the 
specifications  of  the  contract  with  the  Joseph  Edwards  Dredging  Com- 
pany and  to  be  paid  for  at  the  contract  price,  28}  cents  per  cubic 
yard,  scow  measurement. 

These  agreements  were  approved  by  the  Secretary  of  War  May  16  and 
May  16,  respectively. 

Messrs.  Brainard  Brothers  began  work  June  18,  using  the  dredge  Leo^ 
formerly  employed  on  the  Oedney's  Channel  work,  and  described  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1886,  page  732.  They  had 
removed  at  the  close  of  the  fiscal  yeaf  3,950  cubic  yards  of  material,  but 
had  not  got  their  plant  in  thorough  running  order. 

Joseph  Cumin gs  expects  to- begin  work  about  July  15.  He  has  char- 
tered the  steamship  State  of  Alabama^  a  vessel  of  6,500  tons  displace- 
ment, belonging  to  the  State  Line  Steamship  Company,  running  be- 
tween !Nr ew  York  and  Glasgow,  and  is  fitting  her  with  a  large  vacuum 
pump  with  two  32-inch  suctions. 

If  these  new  dredges  succeed  in  accomplishing  the  amount  of  work 
that  their  owners  expect  of  them,  the  plant  now  provided  for  the  work 
will  readily  complete  the  removal  of  the  2,200,000  cubic  yards  specified 
in  the  contracts  with  the  Joseph  Edwards  Dredging  Company  by 
December  1, 1888. 

The  illegal  dumping  of  refuse  and  dredged  material  spoken  of  in  my 
last  annual  report  has  continued  throughout  the  year,  greatly  to  the 
detriment  of  the  harbor,  and  at  considerable  loss  to  the  Government, 
which  in  several  instances  has  been  obliged  to  dredge  up  and  remove  the 
material  dumped  iu  the  channels, 
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It  is  hoped,  however,  that  this  vicious  practice  will  be  entirely  done 
away  with  under  the  provisions  of  Senate  bill  Ko.  1241,  which  received 
the  approval  of  the  President  June  29.  This  bill,  a  copy  of  which  is 
annexed,  contains  the  best  provisions  of  the  bill  recommended  by  the 
Board  of  Commissioners  of  Pilots,  referred  to  in  my  last  annual  report, 
since  it  provides  for  the  fine  or  imprisonment,  or  both,  of  any  one  aid- 
ing or  abetting  such  illegp.1  dumping,  half  the  fine  to  go  to  the  informer, 
the  taking  away  of  the  license  of  the  master  or  engineer  who  may  engage 
in  it,  the  libelling  of  any  vessel  employed  in  such  work,  and  lastly  fining 
the  owners  of  the  property  &om  which  such  material  is  taken  as  well  as 
the  owner  of  the  dredge  who  does  the  work,  at  the  rate  of  $5  for  each 
and  every  cubic  yard  of  material  illegally  dumped. 

This  act  applies  only  to  !N'ew  York  Harbor  and  the  waters  connected 
with  it.  It  would  bein  the  interests  of  navigation  and  of  economy  if 
its  provisions  were  extended  to  all  the  navigable  waters  of  the  United 
States  which  are  subject  to  improvement. 

The  expenses  incurred  on  account  of  the  improvement  daring  the  year 
amount  to  $198,182.32,  of  which  860,467.95  remained  outstanding  at  the 
close  of  the  fiscal  year.    They  are  distributed  as  follows : 

Dredging $165,413.73 

Inspection 3.470.39 

Sa/veying 20,164.16 

Administration 9,134.04 

Total 198,182.32 

The  amount  needed  outside  of  the  present  appropriation  to  widen 
these  channels  to  1,000  feet  and  to  deepen  them  to  30  feet  at  mean  low 
water,  as  required  by  the  plan  of  improvement,  is  $540,000;  and  this 
amount  could  be  well  expended  in  the  next  fiscal  year. 
.  A  full  statement  of  commercial  statistics  relating  to  the  port  of  New 
York  was  given  in  my  last  annual  report,  and  will  be  found  on  page 
928  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
States  is  received  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sent  out  one-half  of  the  domestic  products  of  the 
country  which  are  exported,  and  here  one-half  of  the  foreign  tonnage 
trading  with  the  United  States  enters.  Three-quarters  of  the  passen- 
gers traveling  between  the  United  States  And  foreign  countries  come 
and  go  by  way  of  New  York,  and  three-fifths  of  all  Immigrants  land  at 
Castle  Garden. 

From  January  1  to  June  29, 18^8,  during  my  absence,  this  improve- 
ment was  in  temporary  charge  of  lieut.  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  U.  S.  Army. 

The  work^has  been  under  the  immediate  personal  supervision  of  Capt. 
GeorgeMcC.Derby,Corpsof  Engineers,  and  the  successful  results  which 
have  been  attained  are  in  a  very  large  measure  due  to  his  intelligence 
and  his  untiring  energy  and  zeal. 

AMOUNTS  APPKOPRIATBD. 

For  Gedney's  Channel : 

By  act  of  Congress  approvedJaly  5,  1884 9200,000.00 

For  New  York  Harbor : 

By  act  of  Congress  approved  Angast  5, 1886 750,000.00 

Total 950,000.00 

Amount  expended  to  Jane  30,  1887,  Gedney's  Channel 200, 000. 00 

Amount  expended  to  June  30,  1888,  New  York  Harbor 145,421.10 

Total , ,.    345,421,10 
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M<mey  statement 

July  1, 1887,  amount  available 1742,293.27 

July  1. 1888,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  1887 $137,714.37 

July  1, 1888,  outstanding  liabiUties 60,467.95 

July  1, 1888,  amount  covered  by  existing  contracts 461,586.27 

669,768.59 

July  1,  1888,  balance  available 82,524.68 

Amount  appropriated  by  act  of  August  11, 1888 380,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 462,524.68 


^  Amount  (estimated)  required  for  completion  of  Existing  project  unless  it 
should  become  necessary  to  resort  to  contraction  works,  which  would 

cost  between  $4,000,000  and  15,000,000 160,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  160, 000^  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1867. 


Commercial  statietios  of  the  port  of  New  York  for  the  fiscal  year  ending  June  30,  1888. 

Amount  of  revenue  collected $145,300,344.35 

Value  of  all  imports 470,426.724.00 

Value  of  all  exports 334,929,956.00 


Number. 


Begistered 
tonnage. 


Foreign  vessels  entered 

Foreign  vessels  cleared 

Amencan  vessels  trota  foreign  ports 

Amerioan  vessels  cleared  for  foreign  ports . 

Coaswise  vessels  entered 

Coastwise  vessels  cleared 


8,815 
8,803 
1.514 
1,021 
2,182 
8,093 


4,764,927 

4,783,448 

882,105 

744,848 


Public— No.  155. 

AN  ACT  to  prevent  obstraotive  and  iqjnrions  deposits  within  the  harbor  and  adjacent  waters  of  Neir 
Tork  City,  by  dnmping  or  otherwise,  and  to  punish  and  prevent  Ba<£  ollbnsea. 

Be  it  enacted  hy  the  Senate  and  Bouse  of  Bepresentativee  of  ^e  United  States  of  America 
in  Congress  assembled,  That  the  placing,  discharging,  or  depositing,  by  any  process  or 
hi  any  manner,  of  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredgings,  sludge,  acid,  or 
any  other  matter  of  any  kind,  other  than  that  flowing  from  street«,  sewers,  and  pass- 
ing therefrom  in  a  liquid  state,  in  the  tidal  waters  of  the  harbor  of  New  York,  or  its 
adjacent  or  tributary  waters,  or  in  those  *of  Long  Island  Sound,  within  the  Limits 
which  shall  be  prescribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid- 
den, and  every  such  act  is  made  a  misdemeanor,  and  every  person  engaged  in  or  who 
shall  aid,  abet,  authorize,  or  instigate  a  violation  of  this  section,  shall,  upon  convic- 
tion, be  punishable  by  fine  or  imprisonment,  or  both,  such  fine  to  be  not  less  than  two 
hundred  and  fifty  dollars  nor  more  than  two  thousand  five  hundred  dollars,  and  the 
imprisonment  to  be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
united,  as  the  judge  before  whom  conviction  is  obtained  shall  decide,  one-half  of  said 
fine  to  be  paid  to  the  person  or  persons  giving  information  which  shall  lead  to  con- 
viction of  this  misdemeanor. 

Sec  2.  That  any  and  every  master,  and  engineer,  or  person  or  persons  acting  in  such 
capacity,  respectively,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
in  towing  any  scow,  Doat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  the  waters  of  the  harbor  of  New  Tork,  or  in 
its  adjacent,  or  tributary  waters,  or  in  those  of  Lone  Island  Sound,  or  to  any  point  or 
place  elsewhere  than  within  the  limits  defined  and  permitted  by  the  supervisor  of 
the  harbor  hereinafter  mentioned,  shall  be  deemed  guilty  of  a  violation  of  this  act, 
'  and  shall,  upon  conviction,  be  punishable  as  hereinbefore  provided  for  offenses  in 
violation  of  section  1  of  this  act,  and  shall  also  have  his  license  revoked  or  suspended 
for  a  term  to  be  fixed  by  the  judge  before  whom  tried  and  convicted. 

Sec.  3.  That  in  all  cases  of  receiving  on  board  of  any  scows  or  boats  such  forbidden 
matter  or  sabstance  as  herein  described,  it  shall  be  the  duty  or  the  owner  or  master,  or 
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person  actine  in  snoh  capacity,  on  board  ofsach  scows  or  boats,  before  proceeding  to 
take  or  tow  the  same  to  the  place  of  deposit,  to  apply  for  and  obtain  from  the  super- 
visor of  the  harbor  appointed  hereander  a  permit  defining  the  precise  limits  within 
which  the,  discharge  of  such  scows  or  boats  may  be  made ;  and  any  deviation  from 
snch  dumping  or  discharging  place  specified  in  such  permit  shall  be  a  misdemeanor 
within  the  meaning  of  this  act ;  and  the  master  and  engineer,  or  person  or  persons 
acting  in  such  capacity,  on  board  of  any  tow-boat,  towing  such  scows  or  boats,  shall 
be  equally  guilty  of  such  offense  with  the  master  or  person  acting  in  the  capacity  of 
master  of  the  scow,  and  be  liable  to  equal  punishment. 

Sec.  4.  That  all  mud,  dirt,  sand,  dredgings,  and  material  of  every  kind  and  descrip- 
tion whatever  taken,  dredged,  or  excavat^  from  any  slip,  basin,  or  shoal  in  the  hai*- 
bor  of  New  York,  or  the  waters  adjacent  or  tributary  thereto,  and  placed  on  any  boa^ 
scow,  or  vessel  for  the  purpose  of  beingtakenor  towed  upon  the  waters  of  the  harbor 
of  New  York  to  a  place  of  deposit,  shall  be  deposited  and  discharged  at  such  place  or 
within  such  limits  as  shall  be  defined  and  specified  by  the  supervisor  of  the  harbor,  as 
in  the  third  section  of  this  act  prescribed,  and  not  otherwise.  Every  person,  firm,  or 
corporation  being  the  owner  ot  any  slip,  basin,  or  shoal,  from  which  such  mud,  dirt, 
sand,  dredgings,  and  material  shall  be  taken,  dredged,  or  excavated,  and  every  per- 
so;i,  firm,  or  corporation  in  any  manner  engaged  in  the  work  of  dredging  or  excavat- 
ing any  such  slip,  basin,  or  shoal,  or  of  removine  such  mud,  dirt,  sand,  or  dredgings 
therefrom,  shall  severally  be  responsible  for  the  deposit  and  discharge  of  ail  such  mud, 
dirt,  sand,  or  dredgings  at  such  place  or  within  such  limits  so  defined  and  prescribed 
by  said  supervisor  of  the  harbor ;  and  for  every  violation  of  the  provisions  of  this  sec- 
tion the  person  offending  shall  be  guilty  of  an  offense  against  this  act,  and  shall  be 
punished  by  a  fine  equal' to  the  sum  of  five  dollars  for  every  cubic  yard  of  mud,  dirt, 
sand,  dredgings,  or  material  not  deposited  or  discharged  as  reqnirod  by  this  section. 
Any  boat  or  vessel  used  or  employed  in  violating  any  provision  of  this  act,  shall  be 
liable  to  the  pecuniary  penalties  imposed  thereby,  and  may  be  proceeded  against, 
summarily  by  way  of  libel  in  any  district  conrt  of  the  United  States,  having  jurisdic- 
tion thereof. 

Seo.  5.  That  a  line  officer  of  the  Navy  shall  be  designated  by  the  President  of  the 
United  States  as  supervisor  of  the  harbor,  to  act  under  the  direction  of  the  Secretary 
of  War  in  enforcing  the  provisions  of  this  act,  and  in  detecting  offenders  against  the 
same.  This  officer  shall  receive  the  sea-pay  of  his  grade,  and  shall  have  personal 
charge  and  supervision  under  the  Secretary  of  War,  and  shall  diroct  the  patrol  boats 
and  other  means  to  detect  and  bring  to  punishment  offenders  against  the  provisions 
of  this  act. 

Sec.  6.  That  the  sum  of  thirty  thousand  doUars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated  to  carry  out  the  provisions  of  this  act ;  and  the 
Secretary  of  the  Treasury  is  heroby  authorized  to  pay  that  sum  from  moneys  in  the 
Treasury  not  otherwise  appropriated. 

Approved,  June  29, 1888. 


£  10. 
IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  of  Coney  Island,  New  York,  and  extending  easterly  from 
the  village  of  Gravesend  to  Bockaway  Inlet,  into  which  it  empties.  Its 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  2  to  10  feet  at 
mean  low  water. 

Its  natural  mouth,  where  it  connects  with  Bockaway  Inlet,  is  subject 
to  material  frequent  changes,  from  the  making  and  catting  away  of  the 
beach  and  from  the  changes  in  the  location  of  the  shoals  outside  caused 
by  storms. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  have 
any  record,  was  made  in  1879  by  General  Newton,  whose  report,  dated 
February  7, 1879,  may  be  found  in  the  Annual  Beport  of  the  Chief  of  En- 
gineers for  1879,  page  400. 

The  plan  of  improvement  proposed  provided  for  diking  the  channel 
and  connecting  it  with  Bockaway  Inlet,  the  estimated  cost  being 
$100,000  (incorrectly  printed  in  the  Annual  Beport  of  the  Chief  of  En- 
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gineers  as  $10,000).  Subseqaentlyy  as  aroate  less  likely  to  be  obstruoted 
by  changes  in  the  shoals,  it  was  proposed  to  connect  Sheepshead  Bay 
with  DesMl  Horse  Inlet,  which  flows  intoBockaway  Inlet  some  distance 
higher  up. 

The  first  appropriation  ($3,000)  for  this  improvement  was  made  Jane 
14, 1880,  bat  General  Newton  objected  to  its  expenditare  for  the  follow- 
ing reasons : 

The  poBitioQ  and  even  existence  of  thie  oatlet  will  depend  npon  the  advance  of 
Rockaway  Inlet,  which  is  now  advancing  westerly  at  .the  rate  of  264  feet  per  year. 

The  total  estimate  for  this  improvement  is  aboat  $100,000,  and  for  this  reason  and 
the  one  cited  above  I  wonld  respeotfolly  recommeAd  awaitinf^  developments  and 
farther  appropriations.  (See  Annnal  Beport  of  the  Chief  of  Engineers  for  1880,  page 
515.)  .  • 

A  second  appropriation,  of  $5,000,  was  made  by  act  of  Congress  ap- 
proved March  3, 1881.  For  the  reasons  given  before,  this  appropria- 
tion also  was  not  applied  to  the  work. 

In  1882  a  sarvey  of  the  month  of  Bockaway  Inlet  was  made  which 
developed  great  changes  in  the  shoals  westward  of  it,  and,  based  upon 
this,  General  Newton  suggested  making  the  oatlet  from  Sheepshead  Bay 
into  Dead  Horse  Inlet,  instead  of  directly  into  Bockaway  Inlet  as  at 
first  proposed. 

Two  plans  with  estimates  of  the  cost  of  doing  this  were  furnished,  the 
fitst  providing  for  diking  as  well  as  dredging ;  the  second  omitting  the 
diking.    They  were  as  follows : 

(1)  Cut  to  connect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide.  6 

feet  deep  at  mean  low  water,  52,000  onhio  yards,  at  35  cents  per  onbic  yanl.  $18, 200 
1,200  feet  of  creosoted  diking  to  snstain  bend  in  oat,  at  |6  per  linear  foot . . . .  7, 200 
7,500  feet  of  creosoted  diking  for  interior  channel,  at  15  per  linear  foot 37..  500 

Total  of  first  estimate 62,900 

(2)  Cut  to  connect  Sheepshead  Bav  with  Dead  Horse  Inlet,  100  feet  wide,  6 

feet  dee]^  at  mean  low  water,  52,000  cnbic  yards,  at  35  cents  per  cnbic  yard. .  $18, 200 
Dredging  interior  channel,  40,000  cnbic  yaixU,  at  40  cents  per  cnbic  yard .  • . . '   16, 000 

Total  of  second  estimate 34,200 

The  second  plan,  which  omits  the  diking,  is  the  one  that  was  adopted 
for  the  work. 

By  act  of  Congress  approved  August  2, 1882,  an  additional  sum  of 
$3,000  was  appropriated  for  this  work,  making  tne  total  amount  avail- 
able $11,000,  less  about  $650  paid  for  the  surveys.  The  work  was  ac- 
cordingly advertised  and  let  to  H.  N.  and  A.  J.  Beardsley,  at  45  cents  a 
cubic  yard,  for  which  they  were  to  dredge  a  cut  from  Sheepshead  Bay 
into  Dead  Horse  Inlet  40.  feet  wide  and  5  feet  deep  at  mean  low  water. 
CUis  contract  was  begun  in  Kovember  and  completed  in  December,  1883, 
the  dredged  material  being  placed  behind  a  bulkhead  built  on  the  north 
side  of  the  cut  by  private  individuals. 

Under  the  appropriation  of  $5,000  made  by  the  act  of  July  5, 1884, 
the  cut  was  further  dredged  to  a  width  of  100  feet  and  a  depth  of  6  feet 
at  mean  low  water.  This  work  was  done  under  contract  with  the  At- 
lantic Dredging  Company,  at  13^  cents  per  cubic  yard,  between  August, 
1885,  and  January,  1886. 

Under  the  act  of  Congress  approved  August  5, 1886,  the  sum  of  $5,000 
was  appropriated  for  Uie  further  improvement  of  this  bay.  But,  as 
there  appeared  to  be  no  way  in  which  this  money  could  be  usefully  ap- 
plied to  the  work,  it  was  not  expended,  the  place  having  no  commerce 
and  the  channel  being  good  enough  for  the  sail-boats  that  use  it. 
ENa88 40 
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XTpon  the  petition  of  some  of  the  inhabitants  of  Gravesend,  hpwever, 
it  was  ordered  early  in  1888  that  this  appropriation  should  be  applied 
to  the  improvement,  and  accordingly  bids  were  invited  by  public  adver- 
tisement for  dredging  a  channel  60  teet  wide  and  5^  feet  deep  at  mean 
low  water  from  the  cut  in  Dead  Horse  Inlet  up  to  Gravesend. 

The  lowest  bid  received,  asking  50  cents  a  cubic  yard,  was  rejected 
as  being  too  high,  and  further  bids  were  invited  by  circular  letter.  A 
bid  of  39  cents  would  have  been  accepted,  but  in  the  mean  time  a  sec- 
ond petition  had  been  s^nt  to  the  Secretary  of  War  asking  that  the 
dredging  might  be  deferred  until  September,  as  there  was  some  fear 
that  its  execution  during  the  summer  months  might  endanger  the  health 
of  the  neighborhood,  and  it  has  been  deferred  accordingly. 

Further  details  of  the  improvement  of  Sheepshead  Bay  may  be  found 
in  my  last  annual  report. 

The  actual  water  commerce  through  the  bay  only  amounts  to  $50,000 
as  given  in  a  statement  which  was  carefully  prepared  by  this  office  last 
year. 

Sheepshead  Bay  is  not  a  harbor  in  any  sense  of  the  word,  and  never 
will  be.  The  bay  is  only  used  for  pleasure  boats  of  small  draught,  be- 
longing to  Gravesend  and  the  larger  hotels  on  Coney  Island. 

The.  business  of  the  place  is  done  by  rail  from  Brooklyn  or  by  boats 
which  land  at  the  piers  on  the  outer  beach,  or  in  Gravesend  Bay,  and 
do  not  come  through  Sheepshead  Bay  at  all. 

There  appears,  therefore,  to  be  no  necessity  for  making  further  ap- 
propriations for  it  at  present. 

This  work  ja  in  th©  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light.    Nearest  fort,  Fort  HamUton. 

ESTIMATE. 

Original  estimate  of  1879 $100,000. 

Revised  estimate  of  1882 34,200. 

Amounts  appropriated. 


Bate. 


AppUoftdon. 


Amoant. 


Jane  14. 1880... 
Haioh3,1881.. 
Auffast  2, 1882 . 
Julys,  1884.... 
AaRUBt  6, 1886 . 


Bredciog. 

.-..do 

....do 

....do 

...do 


♦3.000 
5.000 
8,000 
6,000 
6,000 


ToUl. 


21,000 


Amoant  expended  to  Jnne  30, 1888,  $15,882.44. 

Money  statement 


July  1,  1887,  amount  available $5,283.73 

July  1,  1888,  amount  expended  during  fiscal  year,  erclnsive  of  liabilities 

outstanding  July  1, 1887 166.17 

July  1,  1888,  balance  available.... 5,117.56 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 1 17. 56 

C  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 
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Abstract  of  bids  for  dredfing  in  Sheepshead  Bay,  New  York,  opened  at  the  XT.  S,  En- 
gineers Office^  Army  Building f  New  York,  March  29,  1888,  at  12  o^ clock  to.,  under  adver- 
tisement  of  February  29, 1888. 


Kame  of  bidder. 

Besldence. 

18,000  oabio  Tarda. 

No. 

Bate  per 
onbio  yard. 

Amonnt. 

1 

MfnhaAl  |T.  Tlftnnftrv 

Kew  York  City 

60  cents 

$9,000 

Proposals  inconoplete,  certificate  to  jastifioation  of  guarantors  not  being  famished. 
This  bid  was  rejected  as  being  too  high. 


£   IZ. 


IMPROVEMENT  OF  THE  HARBOR  AT  CANAR8IE  BAY,  NEW  YORK. 

Ganarsie  Bay  is  the  name  given  to  a  shoal  tidal  bay  forming  the 
northwestern  ])art  of  Jamaica  Bay,  on  the  south  side  of  Long  Island, 
whose  waters  flow  into  the  Atlantic  Ocean  through  Bockaway  Inlet. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  of  which 
we  have  any  knowledge  was  made  under  the  direction  of  General  Kew- 
ton,  Corps  of  Engineers,  in  1879. 

The  scheme  of  improvement  proposed  was  to  obtain  a  channel  6  feet 
deep  at  mean  low  water  extending  from  the  shore  at  Ganarsie  Landing 
to  the  navigable  channel  in  Jamaica  Bay,  a  distance  of  about  3,500 
feet.  This  channel  was  to  be  obtained  by  the  construction  of  two  pile- 
dikes,  forming  a  tidal  basin,  and  by  dredging  them,  if  necessary,  as  it 
was  not  believed  that  an  unprotected  dredged  channel  would  remain 
permanently  open.    The  estimated  cost  of  this  project  was  $88,000. 

The  rise  and  fall  of  the  tide  here  is  47  feet,  and  the  low- water  depth 
is  5  feet. 

Between  1880  and  1885  various  appropriations  have  been  made  for 
this  improvement,  amounting  altogether  to  $23,000.  With  this  money 
the  channel  has  been  kept  open  by  dredging,  its  depth  varying  from 
5  to  6  feet  at  mean  low  water  and  its  width  from  50  to  125  feet,  and  the 
outer  part  of  the  north  dike,  1,150  feet  long,  has  been  built. 

A  detailed  history  of  the  work  will  be  found  in  the  Annual  Beport  of 
the  Ghief  of  Engineers  for  1887,  part  1,  page  637. 

By  act  of  Gongress,  approved  August  5,  1886,  the  sum  of  $10,000 
was  appropriated  for  this  improvement.  As  any  attempt  to  dredge  the 
channel  during*the  summer  of  1887  would  interfere  with  the  movements 
of  the  steamers  plying  to  Ganarsie,  dredging  was  deferred  for  the  sea- 
son. 

In  January  bids  were  invited  by  public  advertisement  for  construct- 
ing 1,000  feet  of  the  south  dike,  and  a  contract  was  formed  accordingly 
February  25, 1888,  with  Stephen  A.  Kelly,  for  the  construction  of  850 
feet  of  this  dike  at  $9.87  per  linear  foot,  it  being  necessary  to  reduce  the 
total  length  somewhat  in  order  to  leave  money  enough  on  hand  to-do 
the  necessary  dredging  in  the  sprang. 

An  examination  of  the  channel  made  in  May,  1888,  showed  that  there 
were  two  bars  needing  dredging,  one  at  the  inner  end  of  the  north  dike 
and  the  other  near  the  steam-boat  wharf.  Under  an  agreement  ap- 
proved by  the  Ghief  of  Engineers,  a  cut  60  feet  wide  and  6J  feet  deep 
was  made  through  the  first-named  obstruction,  and  a  cut  of  the  same 
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depth  and  from  60  to  90  feet  wide  was  made  throngli  the  second  one. 
The  channel  was  also  widened  aboat  30  feet  at  the  bend  between  these 
obstructions.  The  total  amount  removed  was  2,946  cubic  yards,  cost- 
ing 35  cents  per  cubic  yard,  and  the  work  was  completed  June  18. 

Work  on  the  construction  of  the  dike  was  begun  early  in  May.  At 
the  close  of  the  fiscal  year  the  piling  had  been  carried  a  distance  of  590 
feet,  and  30  feet  of  the  dike  had  been  timbered  and  prepared  to  receive 
the  stone  filling. 

Ganarsie,  apart  from  being  the  terminus  of  the  Brooklyn,  Bockaway 
and  Jamaica  Bay  Bailroad,  from  which  people  trsiusship  by  steamer 
to  Bockaway  Beach,  has  a  large  fishing  industry. 

Jamaica  Bay  is  most  favorable  for  oyster  culture,  and  most  of  the 
oysters  are  sent  to  Kew  York  by  boat  or  by  wagon  from  Ganarsie. 

Two  steamers  make  six  trips  a  day  from  Ganarsie  to  Bockaway  dur- 
ing the  summer,  each  drawing  about  4  feet  of  water;  and  the  Edith 
Peck  makes  four  or  five  trips  a  day  the  year  round  to  Barren  Island,  her 
draught  being  4.8  feet. 

As  a  northwesterly  wind  often  reduces  the  level  of  the  bay  from  1  to 
1.5  feet  below  mean  low  water,  it  is  apparent  that  a  depth  of  6  feet  at 
least,  at  mean  low  water,  should  be  maintained  in  the  improved  chan- 
nel. 

Judging  from  the  price  bid  for  this  year's  work,  the  dike  will  cost  $10 
per  linear  foot  instead  of  $7,  as  estimated  last  year,  so  that  the  remain- 
ing 2,560  feet  will  cost  $22,500. 

While  the  construction  of  even  850  feet  of  the  south  dike  will  benefit 
the  channel  by  creating  an  increased  scour,  the  improved  channel  can 
not  be  considered  secure  until  the  whole  dike  is  completed. 

Twenty-seven  thousand  dollars  is  therefore  asked  for  the  completion 
of  the  soutii  dike  and  for  such  dredging  as  may  become  necessary  next 
year. 

This  work  is  in  the  ooUeotion  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light.    Nearest  fort.  Fort  Hamilton. 

Amounts  appropriated. 


Date. 


Application. 


Amonnti 


Jnne  14, 1880 
Mar.  8,1881 
Aug.  2,1882 
July  6,1884 
Aug.    6,1880 


DUdnj 
Dredi 


Ung 

edgmg 

Bradgijig  and  diking.. 
Total 


$10,000 
5,000 

a,  000 

&.000 
10,000 


88,000 


Amount  expended  to  June  90, 1888,  $24,663.63. 

A  statement  of  the  commerce  of  Ganarsie  Bay  will  be  fonnd  in  the  last  annual  re- 
port ui>on  it. 

Money  statement 

July  1, 1687,  amount  available $10,066.75 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887. $1,630.38 

July  1, 1888,  amount  covered  by  existing  contracts 8, 389. 60 

10,019.88 

July  1,1888, balance  available 46.87 

Amount  appropriated  by  act  of  August  11, 1886 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10,046.87 
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{Amonnt  (estimated)  required  for  completion  of  existing  project |45, 000. 00 
Amonnt  tbat  can  be  ^roiitabl^  expended  in  fiscal  year  ending  J  nne  30,1890    37, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMract  of  bids  fw  improHng  CanarsU  Bay^  New  Torh,  bj/  building  a  piU-dike,  opened 

February  15, 1888. 


m. 


Kame  and  addreM  of  bidders. 


1,000  feet  of  dike. 


B«te  per 
linear  foot 


Amonnt. 


O'CooneU  dt  Goifee,  Brooklyn,  N.  Y. ... 

Stephen  A.  Kelly,  Brooklyn,  K.  T 

John  D.  Walsh,  Brooklyn.  N.  Y 

P.  Banford  Boss,  Jersey  City,  N.  J 

Moses  Bnde,  Brooklyn,  K.  Y 

Oeorge  B.  Biohardson,  Brooklyn,  N.  Y. 

Fearon  St  Jenks,  New  York  City 

Charles  H.  Edwards,  Qoinoy.  Mass 

Heniy  DaBois's  Sons,  New  York  City 
Thomas  Hurray,  New  Bnmswick,  N.  J, 
Theodore  F.  Holmee,  New  York  City . . 
Fmaois  H.  Smith,  New  York  City , 


$19.76 
9.87 
11.17 

.12L35 
14.50 
13.46 
11.86 
12.06 
13.90 
12.88 
13.05 
15.89 


$19. 750 
9,870 
11,170 
12,350 
14,500 
18,460 
11,850 
12.960 
18.900 
12,880 
13,060 
15,800 


Abstraoi  of  oonlracts 

entered  into  during  the  fiscal  year  ending  June  30,  1888. 

Name. 

Date. 

Purpose. 

Price  per 
linear  Aot. 

Amount 

Feb.  26, 1888 

Bonding  850  fiBet  of  pUe-dlke.. 

$9.87 

$8,389.50 

E   12. 
IMPROVEMENT  OP  SUMPAWANUS  INLET,  NEW  YORK. 

SnmpawantLS  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Sarvey  charts  as  Sampwams  Greek,  is  a  small  creek  on  the  sonth  side 
of  Long  Island,  emptying  into  Great  Sonth  Bay,  near  Babylon. 

It  lies  about  36  miles  east  of  'Sew  York  Oity,  15  miles  east  of  the  west- 
ern end  of  the  Great  South  Bay,  and  nearly  twice  as  far  from  its  east- 
em  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpwams 
Greek,  distant  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. 

The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  running  up  to 
the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
its  mouth.  It  is  crossed  there  by  a  dam,  which  forms  a  reservoir  for 
the  fresh  water  of  a  small  creek,  which  supplies  the  town  with  water. 

The  mean  rise  and  fall  of  tides  at  the  mouth  of  the  inlet  is  only  1.3 
feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sumpwams  Greek  of  which  we  have  any  record 
was  ordered  by  act  of  Gongress  approved  June  14, 1880,  and  was  made 
during  the  fall  of  1888  under  the  direction  of  General  (then  Golonel) 
John  Kewton,  Gorps  of  Engineers. 

His  report  may  be  found  in  the  Annual  Beport  of  the  Ghief  of  Engi- 
neers for  1881,  Part  1,  page  653. 

The  project  of  improvement  based  upon  this  survey  provided  for 
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dredging  a  chanuel  150  feet  wide  and  5  feet  deep  at  mean  low  wader 
from  the  6-foot  curve  in  the  bay  to  the  steam-boat  dock  at  the  mouth  of 
the  creek,  a  distauce  of  about  1,500  feet,  and  thence  5  feet  deep  and  100 
feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  about  3,500 
feet  further.  The  estimated  cost  of  making  this  improvement  was 
.  $23,115. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no  current  swift  enough  to  produce  scour.  The 
depth  of  water  in  the  proposed  channel  at  the  time  of  the  survey  was 
from  1  to  3  feet  in  the  creek,  and  from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  in  improving  this  en- 
trance, and  inquiry  showed  that  the  depth  of  water  both  outside  and 
inside  the  inlet  had  materially  diminished  in  late  years. 

Under  acts  of  Congress  approved  March  3, 1881,  and  August  2, 1882, 
the  sum  of  $7,000  was  appropriated  for  the  improvement  of  this  inlet, 
and  was  expended  under  a  contract  made  with  John  McDermott  for 
dredging  at  69  cents  per  cubic  yard,  which  was  39  cents  per  cubic  yard 
more  than  the  estimated  cost.  The  dredging  was  begun  in  April  and 
was  finished  in  May,  1883,  giving  a  channel  75  feet  wide  and  5  feet  deep 
from  the  steam-boat  wharf  to  a  point  750  feet  below  it,  besides  two  cuts, 
each  25  feet  wide,  alongside  the  wharf.  In  attempting  to  secure  these 
depths  the  contractor  was  compelled  to  dig  to  a  depth  of  5^  or  6  feet 
below  mean  low  water. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  about  4|  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  fiat  outside  had  shoaled  from  6 
inches  to  a  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,  as  ap- 
pears by  the  preliminary  report  made  by  Greneral  Newton.  The  5foot 
curve  in  the  bay  was  1,600  feet  from  the  steamboat  wharf,  but  inside 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpwams  Creek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  n[outh 
of  the  creek,  depending  almost  entirely  upon  the  summer  trade  of  the 
hotels  and  cottages  along  the  north  shore  of  Great  South  Bay  and  on 
Fire  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Bailroad  has  taken  away  the  sea-going  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable  sum- 
mer resort.  At  present  its  commerce  by  sea  is  carried  on  by  three  pas- 
senger steam-boats,  drawing  from  4  to  5  feet,  running  in  summer  to  Fire 
Island  Beach ;  three  schooners,  drawing  from  5  to  5^  feet,  carrying  brick, 
lime,  lumber,  and  other  heavy  freight  to  Babylon  the  year  round ;  100 
sloops  and  pleasure* boats,  drawing  from  1  to  2  feet  of  water,  taking  out 
sailing  and  Ashing  parties  during  the  summer,  of  which  seven  or  eight 
remain  in  use  during  the  winter,  Ashing  and  taking  oysters  and  clams 
to  Patchogue,  Sayville,  and  New  York. 

No  oysters  are  brought  to  Babylon  from  the  bay,  and  only  a  few  clams 
in  the  summer  for  home  consumption. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the  for- 
mation of  a  channel  more  than  5  feet  deep  from  the  5-foot  curve  in  the 
bay  to  the  steam-boat  wharf,  for  the  convenienceof  the  few  steamers  and 
schooners  which  make  use  of  the  creek. 

It  is  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
'  pleasure-boats  can  now  lie  in  the  mouth  of  the  creek  in  all  weathers. 
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So  far  as  the  extension  of  the  improvement  from  the  steam-boat  dock 
up  to  the  inlet  is  concerned,  there  appears  to  be  no  reason  why  the  (Jov- 
ernment  of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $2t3,115.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steam-boats,  but  I  think  that  the  work  is  more 
a  matter  of  local  than  public  interest. 

This  work  is  in  the  ooUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fire  Island  Light ;  nearest  fort,  Fort  Hamilton. 
For  statement  of  commerce,  see  my  last  annual  report. 

AMOUNT  APPROPRIATED. 

March  3,  1881,  dredging 1 |5,000.00 

August 2,  1882,  dredging 2,000.00 

Total 7,000.00 

Amount  expended  to  June  30, 1888 6,928.12 

Money  statement, 

July  1, 1887,  amount  availahle f81.88 

July  1,1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 10.00 

July  1,1888, balance  available 71,88 

{Amount  (estimated)  required  for  completion  of  existing. project 16, 000. 00 
Amount  that  can  be  profitabl^r  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


E  13. 

IMPROVEMENT  OF  THE  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW 

JERSEY. 

A  description  of  this  cbannel  and  a  complete  history  of  the  work  done 
towards  its  improvement  may  be  found  in  the  Annual  Eeport  of  the 
,Chief  of  Engineers  for  1887,  Part  I,  page  743. 

So  far,  the  improvement  has  been  confined  to  that  part  of  the  channel, 
about  If  miles  long,  which  lies  east  of  Elizabethport,  K.  J.,  and  at  the 
month  of  Newark  Bay.  This  originally  had  a  depth  of  only  9^  feet  in  it  at 
mean  low  water,  while  the  rest  of  the  channel  lying  between  the  shores 
of  Staten  Island  and  'New  Jersey  had  a  depth  of  from  14  to  40  feet  at 
mean  low  water. 

The  first  project  for  the  improvement  of  this  channal  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
of  150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
dikes  built  along  each  side  of  it.  The  estimated  cost  of  this  was 
$443,210.  Fifty  thousand  dollars  of  this  amount,  appropriated  in  1874, 
was  spent  in  1874-'75  in  the  construction  of  2,237  feet  of  the  south  dike 
opposite  Elizabethport. 

So  much  opposition  to  this  plan  was  exhibited  by  oystermen  and  tow- 
boat  men,  on  the  ground  that  its  execution  would  interfere  with  their 
business,  that  it  was  decided  to  modify  it,  although  the  orginal  plan 
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wad  undoabtedly  the  best  from  an  eogineeriDg  point  of  view.  It  was 
decided,  therefore,  in  1880,  to  dredge  a  channel  400  feet  wide  and  only 
13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it  bat  12  feet 
deep  over  the  remaining  widths  of  100  feet  on  each  side.  The  estimated 
cost  of  this  work  was  $125,705.  In  addition  to  this,  it  was  proposed, 
shonld  it  be  found  necessary,  to  boild  four  detached  dikes  along  the 
line  of  the  channel,  two  on  the  south  and  two  on  the  north  side,  whose 
estimated  cost  was  $60,000,  bringing  the  total  estimated  cost  of  the  pro- 
posed improvement  up  to  $185,705. 

By  May,  1883,  the  channel  had  been  dredged  to  nearly  the  proposed 
width  and  depth,  except  at  the  bend  near  the  Stake  Light.  But  ow- 
ing to  the  growing  demands  of  commerce  it  was  subsequently  decided 
to  give  the  channel  a  low- water  depth  of  13  feet  for  its  full  width  of 
400  feet,  the  estimated  cost  of  which  was  $25,000.  This  made  the  total 
estimated  cost  of  this  work  $210,000.  This  deepening  and  widening 
was  carried  on  in  1884, 1885,  and  1887,  until  at  present  there  is  a  channel 
not  less  than  400  feet  wide  and  13  feet  deep,  or  over,  east  of  Shooter's 
Island^  a  channel  400  feet  wide  with  the  same  depth  round  the  Stake 
Light,  and,  connecting  them,  a  channel  from  300  to  350  feet  wide  and 
£rom  13  to  14  feet  deep. 

The  dredging  in  progress  at  .the  close  of  the  last  fiscal  year  under 
contract  with  Mr.  Thomas  H.  Bonton,  dated  April  15, 1887,  was  con- 
tinued up  to  July  26, 1887,  when  the  contract  was  closed. 

The  total  amount  of  material  removed  under  this  contract  was : 

From  east  of  Shooter's  Island cubic  yards..         22,603 

From  the  bend  at  the  Stake  Light do 22,475 

Total 45,078 

The  commerce  of  this  channel,  which  is  known  as  the  Kills,  is  so  large 
that  the  narrow  part  near  the  Stake  Light  constitutes  a  serious  obstruc- 
tion to  it.  .  This  part  should  be  widened  to  400  feet  as  proposed,  the 
depth  of  the  widened  part  to  be  13  feet  as  in  the  other  parts  of  the  chan- 
nel, and  it  is  recommended  that  $30,000  be  appropriated  for  this  pur- 
pose. 

There  appears  to  be  no  present  necessity  for  beginning  the  construc- 
tion of  the  dikes. 

From  statistics  compiled  last  year,  the  commerce  passing  the  Stake 
Light  is  shown  to  have  a  tonnage  of  8,442,439  tons,  with  a  value  of 
$67,539,512. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.  .  Nearest  light-honse,  Bergen  Point  Light ;  nearest  fort,  Fort  Tompkins. 

Amounts  appropriated. 


I>ate. 


AppUoation. 


Amoant. 


Jose  23, 1974 

Aug.  14, 1876 
Jane  18, 1878 
June  14, 1880 
Aug.  2,1882 
Jnly  6,1884 
Aug.  6,1886 


Biking,  flnt  prqject 

Dredging,  second  project, 
do 


$60,000 


.do. 
.do. 
.do. 
.do. 


Total. 


10,000 
16,000 
20,000 
40,600 
10,000 
16,000 


118.000 


Amount  expended  to  June  30,  1888 $166,189.40 
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Money  statement 

July  1,  1887,  amount  available |1,926.25 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 1,115.65 

July  1, 1888,  balance  available 810.60 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 15,810. 60 

(Amount  (estimated  )  required  for  completion  of  existing  project 76, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E  14. 
IMPEOVEMENT  OP  RARITAN  BAT,  NEW  JEEfiEY. 

Baritan  Bay  forms  the  western  part  of  the  large  triaDgalar  bay  in- 
closed between  Sandy  Hook,  the  Kew  Jersey  shore,  and  Staten  Island, 
the  eastern  part  of  which  is  commonly  known  to  ]^ew  Yorkers  as  the 
Lower  Bay,  as  it  lies  just  outside  of,  or  below,  l^ew  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  New  York  is  situated. 

The  Baritan  Biver  flows  into  Baritan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
connected  with  both  the  Baritan  Biver  and  Bay  by  the  Arthur  Kill  and 
Staten  Island  Sound,  which,  separating  Staten  Island,  belonging  to  the 
State  of  New  York,  from  the  New  Jersey  shore,  enters  Baritan  Bay  at 
Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
towards  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it,  after  passing  the  Great  Beds 
Light  at  the  junction  of  Staten  Island  Sound  and  the  Baritan  Biver, 
does  not  follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
for  nearly  4  miles  to  Seguine's  Point,  situated  about  half  a  mil6  ^ast  of 
Prince's  Bay  Light ;  thence  it  rnus  southeastwardly  towards  the  inner 
point  of  Sandy  Hook  for  about  2  miles,  crossing  a  shoal  which  puts  out 
towards  the  southward  from  the  Staten  Island  shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  at  mean  low  water  could  be  carried  through  the  channel 
from  Perth  Amboy  to  Great  Beds  Light,  while  there  was  not  less  than 
21  feet  of  water  from  Great  Beds  Light  to  Seguine's  Point;  but  from 
Seguine's  Point  to  deep  water  in  the  outer  bay  only  14^  feet  of  water 
could  be  carried  across  the  shoal. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet 

Through  the  middle  of  the  bay,  south  of  this  channel,  from  Great 
Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
main  ship-channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine's 
Point. 


Digitized  by  VjOOQIC 


634   R&PORT  OF  THE  OHI£F  OF  ENOINSBRS,  U.  8.  A£MT. 

This  survey  was  made  under  direction  of  Lieutenant-Colonel  Michler, 
Corps  of  Engineers,  whose  report  will  be  found  in  the  Annual  Beport  of 
the  Chief  of  Engineers  for  1881,  Part  J,  pages  717  to  719. 

This  report  recommended  dredging  a  channel  300  feet  wide  and  21 
feet  deep  at  mean  low  water  from  Segnine's  Point  southeastward  to  the 
deeper  waters  of  the  bay  outside,  which  would  require  the  removal  of— 

460,000  cabic  yards  of  materials,  which  at  25  cents  per  cubic  yard,  ivould 

cost $115,000 

Contingencies,  10  per  cent 11,500 

Total  estimated  cost 126,500 

The  mean  rise  and  fall  of  the  tide  in  Baritan  Bay  is  the  same  as  at 
Sandy  Hook,  nearly  4.8  feet. 

Owing  to  the  reduced  scour  of  the  ebb  current  after  leaving  Segaine's 
Point,  due  to  its  unfavorable  direction,  since  it  crosses  the  proposed 
channel  at  an  angle  of  about  45  degrees,  it  was  not  expected  that  the 
dredged  channel  would  remain  permanently  open ;  but  as  no  other 
means  of  obtaining  a  permanent  channel  was  deemed  practicable,  the 
project  was  accepted  and  approved. 

The  first  appropriation  made  for  its  execution  was  that  of  March  3, 
1881,  $50,000. 

Under  it  the  work  of  dredging  was  let  to  the  Atlantic  Dredging 
Gompahy,  at  28  cents  per  cubic  yard,  and  operations  were  begun  in 
October,  1881,  and  were  continued  to  June  17,  1882,  by  which  time 
166,346  cubic  yards  of  material  had  been  excavated,  giving  a  channel 
through  the  shoal  21  feet  deep  and  105  feet  wide. 

Under  date  of  Angust  2, 1882,  a  further  appropriation  of  $50,000  was 
made. 

The  contract  was  again  awarded  to  the  Atlantic  Dredging  Company, 
at  22  cents  per  cubic  yard,  who  carried  on  the  work  until  October  31, 
1883,  by  which  time  202,226  cubic  yards  had  been  excavated,  increas- 
ing the  width  of  the  <5hannel  to  240  feet,  except  at  the  western  end, 
where,  for  2,000  feet,  it  had  a  width  of  only  200  feet. 

By  act  of  July  5, 1884,  $20,000  more  was  appropriated  for  this  work. 
The  Atlantic  Dredging  Company  was  again  the  successful  bidder,  and 
a  contract  was  entered  into  with  it,  at  16  cents  per  cubic  yard.  This 
contract  was  closed  December  13, 1884.  Under  it  112,657  cubic  yards 
of  material  were  excavated,  of  which  2,403  cabic  yards  were  not  dumped 
where  required,  and  were  therefore  not  paid  for. 

With  the  appropriations  thus  far  made,  481,329  cubic  yards  of  mate- 
rial had  been  excavated  from  the  channel. 

It  was  believed,  when  dredging  was  closed  for  the  season,  that  a 
channel  300  feet  wide  and  21  feet  deep  had  been  obtained  across  the 
shoal  5  but  it  was  not  possible  to  make  the  survey  necessary  for  deter- 
mining the  actual  condition  of  the  work  until  May,  1885,  when  it  was 
^  found  that  the  sides  of  the  cut  had  run  into  the  channel,  giving  a  depth. 
of  21  feet  for  most  of  its  length,  with  lumps  in  it  here  and  there  with 
but  18  or  20  feet  of  water  over  them,  the  average  width  being  250  feet. 

The  latest  Coast  Survey  chart,  though  not  giving  soundings  so  much 
in  detail  as  our  own  charts,  seems  to  indicate  that  there  has  l^n  a  good 
deal  of  shoaling  where  this  cut  was  made,  and  it  is  probably  true  that 
we  have  not  now  the  depth  there  which  we  gained  by  dredging. 

It  is  not  possible  without  another  detailed  survey  to  state  what  this 
amount  of  shoaling  is,  but  it  is  probably  not  less  than  100,000  cubic 
yards. 

The  original  project  of  1881  contemplated  the  excavating  of  this  chan- 
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(Bel  only,  bat  Oolonel  Gillespie  in  his  annual  reports  of  1883, 1884,  aind 

1885,  calls  attention  to  two  other  shoals  in  the  bay  west  of  Great  Beds 
Light  y  one  in  the  channel  leading  ap  to  South  Amboy,  on  the  Raritau, 
and  the  other  leading  ap  to  Perth  Amboy  on  Staten  Island  Sound. 

The  shoal  in  the  channel  leading  up  to  Perth  Amboy  is  a  middle 
ground,  having  a  channel  on  each  side  of  it,  the  eastern  one  being  the 
best ;  bat  only  from  17  to  19  feet  of  water  can  be  carried  through  it  at 
low  water.    It  is  also  narrow  in  places  and  crooked. 

Colonel  GiUespie  recommended,  therefore,  that  a  straight  channel  300 
feet  wide  and  21  feet  deep  should  be  dredged  from  deep  water  near  Great 
Beds  Light  tl^rough  the  east  end  of  this  shoal  to  deep  water  at  Ward's 
Point,  opposite  Perth  Amboy.  This  would  require  the  removal  of  about 
160,000  cubic  yards  of  material.    (See  Eeport  of  the  Chief  of  Engineers, 

1886,  Part  I,  page  768.) 

This,  with  the  21-foot  channel  dredged  outside  of  Seguine's  Point, 
would  give  a  continuous  21-foot  channel  from  the  main  ship-channel  in 
New  York  Bay  to  the  wharves  at  Perth  Amboy. 

In  the  same  report  he  calls  attention  to  a  shoal  lying  between  South 
Amboy  and  Great  Beds  Light,  on  which  there  is  only  12^  feet  of  water, 
and  in  order  to  give  the  large  tow-boats  running  from  New  York  up  the 
Baritan  sufficient  water  he  recommends  the  cutting  of  a  channel  through 
this  shoal  4,600  feet  long,  300  feet  wide,  and  16  feet  deep.  The  amount 
of  excavation  required  to  dredge  this  channel  he  estimates  at  150,000 
cubic  yards. 

The  cost  of  dredging  these  two  channels  and  restoring  the  original 
width  in  the  cut  east  of  Seguine's  Point  he  estimated  at  $114,000.  But 
as  the  filling  at  the  latter  point  is  probably  much  greater  than  was  ex- 
pected, this  estimate  will  have  to  be  increased,  and  may  be  placed  at 
400,000  cubic  yards,  which,  at  30  cents  per  cubic  yard,  would  cost 
$120,000. 

Under  the  appropriation  of  $37,600  made  by  act  of  Congress  approved 
August  6, 1886,  proposals  were  asked  for  dredging  a  channel  300  feet 
wide  and  21  feet  deep  from  the  21foot  curve  near  Ward's  Point,  past 
Great  Beds  Light,  towards  the  21-foot  curve  near  Seguine's  Point,  the 
amount  of  material  to  be  excavated  being  160,000  cubic  yards,  more  or 
less,  depending  upon  the  price  bid. 

llie  Atlantic  Dredging  Company  were  the  lowest  bidders  at  23J 
cents  per  cubic  yard,  and  a  contract  for  the  work  was  entered  into  with 
them  August  2, 1887. 

The  time  set  for  its  completion  was  November  30, 1887,  but  owing 
to  bad  weather  the  contract  was  extended  first  to  May  1,  and  then  to 
June  16, 1888. 

The  work  was  completed  in  June,  when  163,766  cubic  yards  of 
material  had  been  excavated,  of  which  138,451  cubic  yards  were  re- 
moved ftom  the  channel  from  Ward's  Point  to  Great  Beds  Light  and 
26,306  cubic  yards  from  the  channel  from  Great  Beds  Light  towards 
Seguine's  Point.  But  20,000  cubic  yards  were  deducted  from  the  total 
amount  dredged  on  account  of  the  contractor  having  dredged  below  the 
required  depth,  leaving  the  amount  actually  paid  for  143,766  Qubic 
yards. 

This  gave  a  channel  300  feet  wide  and  21  feet  deep  from  the  wharves 
at  Perth  Amboy  to  the  bend  at  Great  Beds  Light  and  a  channel  21  feet 
deep,  316  feet  wide,  across  the  crest  of  the  shoal  in  the  channel  leading 
from  the  bend  towards  Seguine's  Point,  but  the  funds  were  not  suffi- 
cient to  complete  the  work. 
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The  ^eat  shoaling  in  the  channels  in  Baritan  Bay  is  only  partly  due 
to  natural  causes.  The  most  of  it  is  dne  to  dredged  material  being 
willfoUy  and  illegally  damped  there  to  save  the  expense  of  towing  it  out 
to  sea.  This  is  a  crime  against  the  public  welfare  that  ought  to  be  met 
with  heavy  punishment. 

The  material  excavated  by  the  dredges  was  mostly  mud,  and  in  one 
place  compact  sand,  but  in  a  number  of  spots  the  mud  brought  up  was 
evidently  old  dredged  material  which  had  been  deliberately  dumped 
illegally  in  the  channel.  It  is  safe  to  say  that  no  material  privately 
dredged  from  the  wharves  and  slips  in  Baritan  Bay  is  ever  damped 
anywhere  except  in  the  bay.    Kone  of  it  ever  passes  Sandy  Hook. 

It  is  recommended  that  the  entire  balance  of  the  amount  of  money 
estimated  as  necessary  for  the  completion  of  this  work,  namely,  $82,500, 
be  applied  to  it  during  the  coming  year. 

This  work  is  in  the  coUection  district  of  Perth  Amhoy,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoasCy  Princess  Bay ;  nearest  fort,  fort  at  Sandy  Hook. 

Amounts  appropriated. 


Date. 

Application.* 

Amoimt. 

Kw.    8,1881 
Aug.   2,1882 
July    6.1884 
Aug.    6^1886 

Dredslnff k . 

$50,000 
50,000 
20,000 

.t!!!?S^^:::::::::::::;::::::;:::;:;::;:;::™:::::::;:::;:::^ 

do. 

do 

87,600 

Total 

157,600 

Amonnt  expended  to  Jane  30, 1888^  |158y557.15. 

A  statement  of  commerce  will  ]t>e  foond  in  my  last  annnal  report  upon  this  im- 
proYcment. 

Money  statement 

Jnly  1,  1887,  amonnt  availahle |37,579.03 

Jnly  1,  1888,  amonnt  expended  during  fiscal  year,  exdnsiYe  of 

liabilities  outstanding  July  1, 1887 $33,636. 18 

Julyl,  1888,  outstanding  Uabilities 2,935.13 

36,571.31 

Julyl,  1888,  balance  available 1,007,72 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 26, 007. 72 

(Amount  (estimated)  reauired  for  completion  of  existing  project 57, 500. 00 
Amountthatcanbeprofltablyexpendedinfi8calvearencringJune30,1890    57,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


Ahstract  of  hids  for  dredging  Baritan  Bay,  Kew  Jersey,  opened  at  the  U.  S.  Engineer 
Office,  Army  Building,  New  York,  July  20, 1887,  at  12  c^oloek  m.,  under  advertisement 
of  June  2S,  1887. 


No. 


Name  and  roaldence  of  biddert. 


160,000 -cnbio  yards. 


Kate  per 
cubic  yard. 


Amoont 


Morris  Comings  Dredging  Company,  "New  York,  N.  Y. 

American  Dredging  Company.  Philadelphia.  Pa 

Thomas  Potter.TTersey  City,  K.  J ..7!?. 

Atlantic  Dredging  Company,  Brooklyn,  K.  Y 

P.  Sanford  Rom,  Jersey  City,  N.  J 


Omtt. 
2ii 
26 
26 


$36,750 
80.000 
89,000 
85,025 
80^780 
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Absh-aot  of  oontraet  entered  into  during  ihefiecal  year  ending  June  30, 1868. 


Name  of  bidder. 

Date. 

Purpoae. 

Prioeper 
oabioyard. 

AmounL 

AUftntio  Dred^g  ComiMUiy. . . 

Ang.  2,1887 

Dredging  150,000  cabio  yarda  . . . 

OmUt. 

135.085 

E  15. 

KEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

SLOOP  LOCOMOTIVE,  HUDSON  BIVER5  NEW  YORK. 

This  sloop,  of  about  90  tonsl)urd6n,  sank  in  the  Hudson  River  off 
Tivoli,  opposite  Saugerties,  K  Y.,  August  5, 1887,  in  about  43  feet  of 
water,  but  as  her  mast  and  boom  were  above  water  it  was  a  dangerous 
obstruction  to  navigation. 

By  authority  of  the  Ghief  of  Engineers  it  was  removed  by  hired  labor 
October  28,  at  a  cost  of  $317.94. 

BARK  QXnCKSTEP,  NEW  YORK  HABBOB. 

This  bark,  of  about  800  tons  burden,  sugar  laden,  was  wrecked  in  the 
summer  of  1887  on  the  west  bank  of  the  main  ship-channel,  New  York 
Harbor,  near  Buoy  11. 

Under  authority  from  the  Ohief  of  Engineers,  circular  letters  were 
issued  for  its  removal  October  15, 1887.  and  were  opened  October  26. 

Only  one  bid  was  received,  that  of  W.  E.  Chapman :  who  offered  to 
remove  the  wreck  for  $3,200.  This  offer  was  accepted  and  a  contract 
was  entered  into  with  him  November  5, 1887. 

Owing  to  bad  weather,  the  time  for  the  completion  of  the  contract 
had  to  be  extended  and  the  work  was  not  satisfactorily  completed  till 
May  28, 1888,  when  the  contract  was  closed. 

Ahetraet  of  bide  for  removing  ike  wreck  of  ike  harh  Quicikekp,  Iging  on  the  edge  of  t\e 
teeet  hank,  New  York  HarhoTf  opened  at  ike  U.  8.  Engineer  Office^  Army  BuMimg,  New 
York,  October  26, 1887,  at  12  o'clock,  m.,  under  circular  letter  of  October  15, 1887. 


Ko. 

Name  aod  reaidenoe  of  bidder. 

AjDonnt. 

1 

WUliam  E.  Chapman,  New  York  C 

ity 

13.200 

Abetract  of  oontracie  entered  into  during  Ikefiecal  year  ending  June  30, 1888. 

Name. 

Date. 

Purpoae* 

Anioimt 

William  B.  Chapman 

Nor.  5,1887 

BemoTing  wreck  of  hark  Qiiidfci«ep 

18.200 

WRECK  OF    A  CANAL-BOAT  IN  HABLBM  BIVEB,  NEAB  HIGH  BBIDGB. 

Under  authority  of  the  Ghief  of  Engii^eers,  circular  letters  were  is- 
sued, asking  bids  for  its  removal,  on  November  29,  and  opened  December 
8, 1887. 
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The  lowest  bidder  was  the  Baxter  Wrecking  Company,  and  a  con- 
tract for  its  removal  was  entered  into  with  them  December  23, 1887. 

Work  commenced  in  December,  1887,  and  was  completed  Jannary  20, 
1888. 

Abslract  of  hide  for  removing  the  wreck  of  a  canal-boat  lying  in  the  Harlem  River  near  the 
High  Bridge^  opened  at  the  U.  S.  Engineer  Office,  Army  Building,  New  York,  December 
8,  1887,  under  circular  of  November^,  1887. 


No. 


Name  of  bidders. 


Baxter  Wrecking  Company,  New  York  City. 

WiJlmm  E.  Chapman,  New  York  City 

Edward  K.  Lowe,  New  York  City 


Amonntk 


9175 
]90 
449 


Abstract  of  contracts  entered  into  during  the  fiscal  year  ending  June  20,  1888. 


Name. 

Date. 

Parpoae. 

Amonnt. 

Baxter  Wrecking  Compony. . 

Dec.  23, 1887 

Remo^inr  wreck  of  r4iBAl-1>oat 

$175 

Ei6. 
PRELIMINARY  EXAMINATION  OF  SPRING  CREEK,  NEW  YORK. 

Office  of  the  Chief  of  Engineers^ 

United  States  Army, 
Washington^  I).  C,  January  5, 1888. 

Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
office  from  Lieut,  Col.  Walter  McFarlaud,  Corps  of  Engineers,  of  the 
results  of  the  preliminary  examination  of  Spring  Creek,  New  York, 
made  to  comply  with  the  requirements  of  section  6  of  the  river  and  har- 
bor act  of  August  6, 1886. 

The  imperfect  description  in  the  act  of  the  locality  of  this  stream, 

which  has  but  recently  been  ascertained,  has  delayed  this  examination. 

Concurring  in  the  opinion  of  the  local  engineer,  that  Spring  Creek  is 

not  worthy  of  improvement  by  the  General  Government,  I  have  not 

directed  an  additional  survey  to  be  made. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Duane, 
Brig.  Oen,^  Chief  of  Engineers. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 


report  of  lieutenant-colonel  WALTER  M'FARLAND,  CORPS  OF 

engineers. 

Engineer  Office,  TJ.  S>  Army, 
Neip  Yorlc,  N.  T.,  December  30, 1887. 
General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Spring  Creek,  New  York,  made  under  the 
instructions  of  your  letter  of  the  17th  instant. 

Spring  Creek,  Kew  York,  is  a  narrow,  crooked,  and  shallow  tidal 
stream,  3  or  4  miles  long,  flowing  from  the  vicinity  of  East  New  York 
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and  the  twenty-sixth  ward  of  Brooklyn  southerly  into  Jamaica  Bay  on 
the  south  shore  of  Long  Island.  It  is  called  Old  Mill  Creek  on  the 
Coast  Survey  chart. 

Its  navigation  is  closed  about  a  mile  above  its  mouth  by  a  dam.  Its 
channel  is  about  40  feet  wide,  and  it  is  claimed  that  it  is  3  feet  deep  at 
low  water,  but  the  depth  in  the  bay  at  the  mouth  of  the  creek  at  low 
water  is  less  than  a  foot. 

The  rise  of  the  tide  is  about  6  feet,  and  vessels  of  this  draught  can 
at  high  water  run  up  to  the  dam  and  the  bulkhead  near  it  built  by  the 
city  of  Brooklyn. 

It  is  desired  that  the  creek  shall  be  straightened  and  the  channel 
deepened  to  4  feet  at  mean  low  water,  when,  it  is  believed  by  those  in- 
terested in  its  improvement,  nearly  all  of  the  coal  and  building  mate- 
rials needed  by  this  large  and  rapidly  growing  part  of  the  city  of  Brook- 
lyn, which  now  is  brought  by  drays  and  rail  from  the  East  River,  from 
7  to  9  miles  distant,  would  be  brought  by  this  water-route. 

At  present  the  crq^k  has  no  commerce,  with  the  exception  of  an  oc- 
casional sloop-load  of  manure  or  coal  brought  in,  and  nothing  is  sent  out. 

Under  the  circumstances,  while  it  is  doubtless  very  desirable,  on  ac- 
count of  local  interest,  that  this  water-way  to  the  twenty-sixth  ward  of 
Brooklyn  should  be  opened,  it  appears  to  me  that  this  is  the  duty  of  the 
city  or  of  the  county  concerned,  rather  than  that  of  the  General  Gov- 
ernment, since  no  public  necessity  or  convenience  of  commerce  would 
be  subserved  by  it. 

I  have  to  report,  therefore,  that  I  do  not  consider  Spring  Creek,  New 
York,  worthy  of  being  improved  by  the  General  Goverment. 

I  transmit  herewith  a  copy  of  the  report  of  G.  W.  Kuehnle,  who  was 
detailed  to  make  the  examination. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Coh  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   G.   W.  KUEHKLE. 

New  York,  December  23, 1887. 

Sir  :  I  have  tlie  honor  to  submit  the  following  report  of  an  examination  of  Spring 
Creek,  New  York,  made  December  22,  in  compliance  with  yonr  verbal  orders  of  De> 
cember  21,  1887. 

Spring  Creek  (called  Old  Mill  Creek  on  Coast  Snrvey  chart  of  Jamaica  Bay)  is  a 
tribatary  of  Jamaica  Bay  and  it  is  the  nearest  approach  by  water  to  East  New  York 
and  the  twenty-sixth  ward,  Brooklyn.  The  coarse  of  the  creek  is  through  salt  marsh, 
and  has  several  very  sharp  bends  in  it.  At  the  head  of  navigation  there  are  an  old 
dam  and  tide  mill  (built  in  1810)  owned  by  J.  L.  Van  Wicklen,  a  small  hotel  owned 
by  D.  L.  Van  Wicklen,  and  an  old  bulkhead  owned  by  the  city  of  Brooklyn.  The 
distance  from  the  head  of  navigation  to  the  mouth  of  the  creek  is  less  than  a  mile,  and 
the  least  depth  about  1  foot  at  low  water.  The  depth  in  the  bay  near  the  mouth  of 
the  creek  as  shown  on  the  Coast  Survey  chart,  1879,  is  three-fourths  foot,  but  Mr. 
Van  Wicklen  claims  that  vessels  can  carry  3  feet  to  the  mouth.  The  improvement 
desired  is  to  have  the  creek  straightened  by  cutting  off  two  of  the  bends  (which  ap- 
pear to  hinder  navigation  as  much  as  the  want  of  depth),  the  channel  widened  to  60 
feet  (the  present  width  being  about  40  feet  for  part  of  the  creek),  and  a  channel 
dredged  to  4  feet  at  low  water  from  the  Old  Mill  Landing  to  deep  water  in  Jamaica 
Bay. 

The  present  commerce  of  the  creek  is  practically  nothing,  consisting  of  an  occa- 
sional sloop-load  of  manure  or  coal  for  the  neighboring  truck  farmers.  At  the  time 
of  the  building  of  the  Brooklyn  water-works  most  of  the  material  used  on  two  sec- 
tions of  the  work  was  brought  to  the  Old  Mill  Landing.    There  are  quite  a  number 
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of  small  boats  at  the  head  of  the  creek  that  are  nearly  all  used  by  pleasure-eeekerB 
iu  the  summer. 

It  is  evident  from  the  namerous  new  baildings  in  the  course  of  erection  and  other 
visible  signs  of  improvement  that  this  section  of  Brooklyn  is  rapidly  developing. 

It  is  claimed,  by  those  interested,  that  by  improving  the  creek  all  the  coal  and 
building  material  used  in  the  vicinity  and  coal  used  bv  the  Brooklyn  and  Long 
Island  Water- works  would  be  shipped  by  water  to  Old  Mill  Landing.  The  present 
means  of  getting  these  supplies  is  by  trucking  from  Brooklyn  (a  distance  of  7  miles) 
and  by  Long  Island  Railroad  in  a  round-about  manner  from  Hunter's  Point  via  Ja- 
maica. It  seems  to  me  that  the  effect  of  the  improvement  is  greatly  overestimated 
by  the  promoters,  since,  if  the  route  were  a  profitable  one,  the  present  depth  at  high 
water  (about  6  feet)  would  be  suflScient  for  light-draught  vessels  and  canal-boats,  and 
there  is  no  evidence  that  any  such  vessels  use  the  creek,  excepting  the  very  occa- 
sional ones  loaded  with  manure  or  coal  for  a  near-by  truck  farmer.  There  is  no  out- 
going freight,  as  there  are  no  factories  or  mills  in  the  vicinity. 

I  was  not  able  to  6nd  any  one  that  could  give  me  any  figures  in  regard  to  the 
amount  of  material  that  would  be  expected  to  come  by  wav  of  the  creek,  but  have 
been  promised  that  such  statistics  will  be  forwarded  to  you  in  a  few  days. 

Taking  into  consideration  the  fact  that  the  benefit,  if  any,  would  be  a  purely  local 
one,  and  not  to  the  advantage  of  general  commerce,  and  that  it  is  extremely  doubt- 
ful if  an  improvement  of  the  channel  would  increase  the  tr^c,  I  can  not  report  that 
Spring  Creek  is  worthy  of  improvement.  * 

The  cost  of  a  survey  and  map  would  not  exceed  |150. 

The  cost  of  the  improvement  can  not  be  given  with  any  accuracy  without  a  sur- 
vey, but  ought  to  be  less  than  $10,000. 

Very  respectfully,  your  obedient  sen'ant, 

G.  W.  KUEHKLE. 

Lieut.  Col.  Walter  McFarlaio), 

Corps  of  Mngineere,  U.  8,  A. 


E  17. 

PRELIMINARY  EXAMINATION  OF  HUDSON  RIVER.  NEW  YORK,  BETWEEN 
NEW  BALTIMORE  AND  COXSACKIE. 

Engineer  Office,  XJ.  S.  Army, 

New  York,  N.  T.,  February  28, 1887. 

General  :  I  have  the  honor  to  submit  the  foUowiDg  report  apon  the 
preliminary  examination  of  the  ^'  Hudson  Biver  between  New  Balti- 
more and  Goxsackie,"  authorized  by  act  of  Congress  approved  August 
5, 1886. 

The  only  map  of  this  part  of  the  Hudson  Biver  which  we  have  among 
our  records  is  one  made  by  the  Coast  Survey  about  thirty  years  ago. 
Several  surveys  of  the  upper  part  of  the  river  have  been  made  by  the 
War  Department  under  authority  of  law,  but  these  extend  only  from 
Troy,  at  the  head  of  navigation,  down  to  New  Baltimore.  The  part  of 
the  river  included  in  the  examination  now  under  discussion  extends 
from  New  Baltimore  down -stream  to  Coxsackie,  a  distance  of  6  miles, 
<ond  the  greatest  changes  which  have  been  discovered  are  in  the  lower 
third  of  this  stretch. 

Above  Coxsackie,  and  within  2  miles  of  it,  are  two  islands,  one  below 
the  other,  which  separate  the  river  here  into  two  channels,  the  easterly 
one  being  the  widest,  deepest,  and  the  most  used. 

The  upper  one  of  these  islands  is  known  as  Battlesnake  or  Light- 
house Island,  and  has  on  it  the  Coxsackie  light-house,  and  a  large  ice- 
house with  its  necessary  quarters  and  stables.  The  lower  island  is 
called  Coxsackie  Island,  and  has  on  it  three  large  ice-houses.  Both  of 
these  islands  are  overflowed  during  freshets. 

The  present  examination  shows  that  the  shore  and  channel  lines  as 
given  in  the  Coast  Survey  chart  before  referred  to  have  very  much  al- 
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tered.  The  eastern  side  of  Eattlesnake  Island  and  the  head  of  Cox- 
sackie  Island  have  been  largely  washed  away,  while  the  lower  end  of 
Goxsackie  Island  has  been  bnilt  up  and  now  extends  several  hundred 
feet  farther  down-stream  than  it  did  formerly. 

The  channel  has  shifted  its  position  and  has  shoaled  in  places.  This 
deterioration  of  the  channel  will  continue  until  it  is  stopped  by  some 
such  works  as  those  which  have  been  built  between  Troy  and  New  Bal- 
timore for  the  purpose  of  regulating  the  channel ;  but  before  any  such 
works  can  be  undertaken  a  thorough  survey  of  this  part  of  the  river 
must  be  made,  and  this  should  extend  from  ^tone  House  Bar,  just  be- 
low New  Baltimore,  down  to  Fordham  Point,  a  little  below  Goxsackie. 
Such  a  survey  would  cost  about  $2,500. 

In  my  judgment  the  survey  and  improvement  of  this  part  of  the 
Hudson  Kiver  are  quite  as  important  as  the  survey  and  improvement 
of  the  part  which  lies  above  it — between  New  Baltimore  and  Troy — 
upon  which  hundreds  of  thousands  of  dollars  have  been  expended,  and 
by  which  the  whole  commerce  of  the  Hudson  Eiver  and  of  the  Erie 
Canal  are  affected. 

Yery  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  James  G.  Buane, 

Chief  of  Engineers^  U.  8.  A. 


survey  of  htjdson  river,  new  york,  between  new  baltimore 

and  ooxsagkie. 

Engineer  Opfioe,  U.  S.  Army, 

New  YorJc^  JT.  Y.,  March  29, 18S8. 

General  :  I  have  the  honor  to  submit  the  following  report,  with 
illustrative  chart,  upon  the  survey  of*  the  Hudson  Eiver,  between 
"  New  Baltimore  and  Goxsackie,"  authorized  by  act  of  Congress,  ap- 
proved August  5,  1886,  and  made  under  the  direction  of  Lieut.  Col. 
Walter  McFarland,  Corps  of  Engineers,  in  local  charge  of  the  improve- 
ment of  the  Hudson  fUver,  in  accordance  with  Department  instructions 
dated  March  16, 1887. 

A  preliminary  report  was  made  by  that  oflBcer  February  28, 1887,  to 
which  I  respectfully  invite  attention. 

The  accompanying  report  of  Mr.  Maurice  Kingsley,  assistant  engi- 
neer, who  personally  conducted  the  survey,  gives  the  details  of  the  extent 
of  the  survey,  and  a  general  comparison  of  the  present  condition  of 
this  reach  of  the  river  with  that  existing  at  the  time  of  the  survey  by 
the  Coast  Survey  in  1856.  During  the  thirty  years  which  have  elapsed 
since  the  survey  of  1856,  only  a  few  changes  have  occurred  in  the  chan- 
nel-way along  the  reach  under  consideration,  and  these  have  been  so 
slight  as  not  to  affect  the  convenience  of  its  navigation.  The  upper 
ends  of  Light-House  and  Coxsackie  islands  have  been  wasted  partially 
by  the  currents,  and  the  shoal  at  the  lower  end  of  the  latter  island  has 
made  to  the  southward,  though  its  extension  in  that  direction  is  re- 
stricted by  the  frequent  passage  of  the  boats  to  the  Coxsackie  Landing. 
The  survey  indicates  that  the  channel  over  Stone-House  Bar,  adjacent 
to  New  Baltimore,  has  12  feet  depth  of  water,  where  only  11  feet  existed 
in  1856.  This  increase  is  due  probably  to  the  dredging  operations 
which  were  conducted  at  this  point  by  the  State  in  188^'84,(page  696, 
Annual  Eeport  Chief  of  Engineers,  1884,  part  1). 
ENG  88 41 
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The  office  of  the  State  engineer  contains  no  records  of  this  work,  so 
that  it  is  impossible  to  give  the  condition  of  the  bar  at  the  time  work 
began,  and  the  degree  to  which  it  was  improved  by  the  State. 

The  project  approved  by  the  War  Department,  1867,  for  the  improve- 
ment of  the  Hudson  River,  provides  for  a  navigable  channel  11  feet 
deep  between  Albany  and  Kew  Baltimore.  An  inspection  of  the  ac- 
companying map  shows  that  more  than  this  depth  exists  everywhere 
from  New  Baltimore  to  Coxsackie  in  a  wide  and  convenient  channel 
following  the  east  bank,  and  since  the  navigation  between  these  two 
points  is  easier  and  more  convenient  than  it  is  above,  I  concur  with  Mr. 
Kingsley  in  the  statement  that  it  does  not  appear  to  be  necessary  to 
make  any  improvement  at  the  present  time  between  New  Baltimore  and 
Goxsackie.  If  it  is  discovered  later  that  material  washed  from  the 
heads  of  Light-House  and  Goxsackie  islands  is  transported  by  the  cur- 
rents to  the  bar  at  the  lower  end  of  Goxsackie  Island,  causing  the 
channel  depths  to  bo  diminished  there  to  the  obstruction  of  commerce, 
it  may  be  exx>edient  to  revet  the  heads  of  those  islands  in  a  permanent 
way. 

This  part  of  the  Hudson  Biver  is  in  the  collection  district  of  New 
York,  and  the  nearest  ligh^houses  are  located  at  Stuy vesant  and  Gox- 
sackie.   The  nearest  port  of  entry  is  New  York. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers^ 

The  Ghief  of  Engineers,  U.  S.  A.  <^  temporary  charge. 


REPORT  OF  MR.  MAURICE  KINGSLEY,  ASSISTANT  ENGINEER. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  F.,  March  28,  1888. 

Colonel  :  I  respectfaUy  sabmit  the  foUowing  report,  with  a  map,  upon  the  sarrey 
of  the  Hodson  River  between  New  Baltimore  and  Cos8ackie,N.  Y., ordered  by  letter 
of  the  Chief  of  Engineers  dated  March  16,  1887,  and  made  in  acoordanco  with  river 
and  harbor  act  of  August  5, 1886,  after  a  preliminary  examination  had  been  reported 
upon. 

The  survey  was  made  from  September  19  to  November  30,  1887,  and  embraced  6 
miles  of  the  river,  from  Fordham  Point,  1  mile  below  Coxsackie  Landing,  up  to  the 
lower  part  of  Now  Baltimore,  and  connecting  thero  with  Assistant  Engineer  R.  H. 
TalcotVs  survey  of  1884,  made  under  direction  of  Capt.  James  Mercur  and  Lieut.  Col. 
Walter  McFarland,  Corps  of  Engineers. 

The  primary  triangnlation  points  occupied  were  those  permanently  located  by  the 
State  of  New  York  in  1880,  and  which  checked  out  accurately ;  from  these  the  sound- 
ing points  used  in  the  survey  were  located.  The  shore-lines  were  run  in  by  an  ordi- 
nary transit  line,  checked  at  all  important  points  with  the  primary  triangnlation 
stations  and  sounding  points. 

Soundings  were  taken  with  an  ILfoot  rod,  marked  in  feet  and  tenths,  to  which  a 
7-fathom  sounding-line  was  attached,  similar  to  those  in  use  on  the  Mississippi ;  as, 
on  account  of  the  sudden  changes  in  depths  and  heavy  currents,  the  ordinary  rod  or 
lead-line  could  not  be  used  to  advantage.  Each  sounding  was  located  by  two  transits 
on  shore. 

The  soundings  from  Coxsackie  to  Stuyvesant  Light  were  referred  to  a  gauge  set 
up  on  the  light-house  crib  at  Coxsackie,  the  zero  of  which  was  referred  to  a  Coast 
Survey  bench-mark  established  in  1856  directly  across  the  river  at  Stuyvesant,  and 
on  which  Assistant  Engineer  R.  H.  Talcott  checked  in  ranuing  his  levels  from  Albany 
in  1876  and  1884. 

There  are  no  records  to  show  that  the  Coast  Survey  plane  of  1856  was  accurate. 
Assistant  Talcott  has  at  various  times  gone  extensively  into  this  question  and  in- 
forms me  that  it  was  impossible  to  compare  the  two  platies ;  but  that,  in  his  opinion, 
they  were  nearly  coincident. 

The  soundings  taken  from  Stuyvesant  Light  to  New  Baltimore  during  the  present 
survey  were  referred  to  a  bench-mark  at  New  Baltimore,  also  established  by  the  Coast 
Survey,  and  connected  with  Assistant  Talcott's  lines  of  levels;  and  for  which  no  Coast 
Survey  data  can  be  procured. 
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However,  at  Castleton,  5.7  miles  above  New  Baltimore,  Assistant  Talcott  was  able 
to  make  a  direct  comparison  with  his  levels  of  1876  and  the  Coast  Survey  plane,  wbich 
showed  his  plaue  to  be  0.117  feet  below  the  Coast  Survey  plane,  so  that  it  is  not  likely 
that  the  planes  on  the  river  below  Castleton  vaiy  very  much. 

The  results  of  two  and  a  half  months'  gauge-readings  at  Coxsackie  Light  during 
the  survey  of  1887  give  a  mean  rise  and  fall  of  3.7  feet. 

Mr.  Talcott's  records  from  June  19  to  November  14,  1876,  give  a  mean  rise  and  fall 
of  3.66  feet ;  while  the  Coast  Survey  records  from  August  13,  1856,  for  the  remainder 
of  the  season  give  a  mean  rise  and  fall  of  3.8  feet. 

It  is  well  to  notice,  however,  that,  owing  to  extreme  low  water  during  the  survey, 
mean  low  water  was  0.6  foot  helow  the  plane  of  reference  used. 

The  highest  tide  recorded  above  the  plane  of  reference  during  the  survey  was  4.50 
feet  and  the  lowest  2  feet  below  ;  both  of  these  were  due  to  heavy  winds. 

The  channel  to  the  westward  of  Bronx  Island  is  so  shoal  tbat  oaly  cross-sections 
were  taken  at  intervals  across  it.    No  commerce  goes  up  and  down  this  channel. 

A  comparison  between  the  last  Coast  Survey  chart  of  this  part  of  the  river,  dated 
1856,  ana  the  present  survey  show  that  very  slight  changes  have  taken  place  in  the 
channel,  Assuming  that  there  is  only  0.1  foot  dinerence  in  the  two  planes,  as  at  Cas- 
tleton. 

For  the  first  mile  below  New  Baltimore  across  Stone  House  Bar  the  channel  shows 
a  slight  improvement,  there  being  at  present  a  narrow  12-foot  channel  about  100  feet 
wide  as  against  an  11-foot  channel  in  1856.  The  Coast  Survey  chart  is  on  too  small 
a  scale  to  make  an  accurate  comparison  of  the  11-foot  curves,  but  they  appear  to  be 
about  the  same,  250  feet  apart  in  tho  narrowest  place. 

It  is  probable  that  the  12-foot  channel  is  duo  to  dredging  done  by  the  State  of  New 
York  in  1883-84,  when  23,238  cubic  yards  of  material  were  removed  from  the  chan- 
nel, according  to  the  annual  report  of  Capt.  James  Mercur,  Corps  of  Engineers. 
There  are  no  records  on  file  in  the  State  engineer's  office  at  Albany  of  this  dredging, 
and  it  is  not  known  what  depth  or  width  of  channel  was  obtained. 

Below  Stone  House  Bar  tho  channel  is  wide  for  3  miles  and  varies  from  17^  to  40 
feet  in  depth  down  to  a  shoal  putting  out  from  the  east  side  of  Coxsackie  Island.  Over 
this  there  is  a  good  13-foot  channel,  as  against  a  12-foot  channel  in  1856.  Below  this 
there  is  a  good  channel,  with  an  average  depth  of  24  feet  of  water  down  to  the  south- 
ernmost point  of  the  survey.  The  bar  on  the  east  of  Coxsackie  Island  has  made  oat- 
.ward,  and  it  is  more  than  probable  that  this  contraction  of  the  channel  has  created 
scour  enough  to  increase  the  depth. 

The  only  trouble  with  this  bar  is  that  it  occurs  at  a  sharp  bend  in  the  channel  and 
any  stranger  is  liable  to  run  too  close  to  it,  especially  as  the  black  buoy  marking  its 
eastern  extremity  was  during  the  survey  placed  too  far  to  the  westward. 

The  shoal  at  the  lower  end  of  Coxsackie  Island  is  making  sontjiward,  but  a  chan- 
nel is  kept  open  by  the  steamboat  companies  running  to  Cocksackie,  so  that  the 
southern  extremity  of  the  shoal  is  no  further  south  than  in  1896. 

The  main  channel,  therefore,  between  New  Baltimore  and  Cocksackie  may  be  said 
to  be  in  better  condition  than  in  1856. 

The  project  approved  in  1867  for  the  improvement  of  the  Hudson  River  between 
Albany  and  New  Baltimore  proposed  to  give  a  navigable  channel  11  feet  deep  between 
those  two  points.    This  depth  has  been  obtained  in  1885,  with  a  few  exceptions. 

The  commerce  between  Albany  and  New  Baltimore  is  precisely  the  same  as  that 
between  New  Baltimore  and  Coxsackie,  and  navigation  between  the  two  latter  points 
is  very  much  easier  than  between  the  two  former,  owing  to  the  greater  widths  of 
channel  and  greater  depth  of  water ;  it,  therefore,  does  not  appear  necessary  to  make 
any  improvement  between  Now  Baltimore  and  Coxsackie  at  present. 

The  heads  of  Light-Houso  and  Coxsackio  islands  are  wearing  away,  and  also  their 
eastern  sides  nbout  half  way  down  from  the  heads ;  but  these  islands  are  private 
property,  and  it  does  not  appear  tbat  tho  debris  carried  away  from  them  affects  tho 
channels  at  present. 

It  may»becomo  necessary  to  improve  Stone  House  Bar  from  time  to  time  by  dredg- 
ing, as  i  learned  that  ice  gorges  formed  there  sometimes  in  the  spring.  A  permanent 
improvement  of  this  bar  could  bo  made  by  building  a  dike  on  the  western  side  from 
near  Horton's  ico-house. 

This  would  be  about  3,000  feet  long ;  but  there  appears  no  present  necessity  for  it. 

A  full  statement  of  the  commerce  of  the  Hudson  River  over  the  improved  portion 
may  bo  found  in  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  657.  This 
shows  the  commerce  to  be  6,671,875  tons,  valued  at  ^0,213,049  in  1886,  and  the  com- 
merce of  the  Hudson  between  New  Baltimore  and  Coxsackie  will  vary  very  little  from 
this. 

Respectfully  submitted. 

Maurice  Kinosly, 

Aasistani  Engineer, 

Lieut.  Col.  G.  L.  Gillespie, 

Corp8  of  Engineers, 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NORTHERix  NEW  JERSEY 
AND  OF  THE  HARBOR  OF  KEYPORT.      . 


REPORT  OF  CAPTAIN  GEORGE  MoC.  DERBY,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENIS. 


1.  Passaic  River,  New  Jersey. 

2.  Elizabeth  River,  New  Jersey. 

3.  Rah  way  River,  New  Jersey. 

4.  Woodbrid^o  Creek,  New  Jersey. 

5.  Raritan  River,  New  Jersey. 

6.  South  River,  New  Jersey. 


7.  Cheeseqnakes  Creek,  New  Jersey. 
b.  Keyport  Harbor,  New  Jersey. 
9.  Ma.\l:awaD  Creek,  New  Jersey. 

10.  Shrewsbury  River,  New  Jersey. 

11.  Manasquan  River,  New  Jersey. 


Engineer  Office,  XJ.  S.  Army, 

New  Tork,  July  9, 1888. 
General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

Geo.  McO.  Derby, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


Fx. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  Eiver  is  being  improved  under  two  separate  projects, 
the  first  applying  to  the  river  above  Centre  Street  Bridge,  Newark,  as 
far  as  Passaic,  a  distance  of  8  miles;  the  second  to  the  lower  course  of 
the  river,  from  the  Centre  Street  Bridge  to  beyond  the  shoals  in  Newark 
Bay,  a  distance  of  7f  miles. 

1.  ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  Gfoot  channel  except  at  Middle  Belleville,  Rutherford 
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Park,  and  Holzman's  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3 
feet,  and  3.5  feet  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  ijrovided  for  a 
channel  across  the  above  shoals  from  7^  to  6  feet  deep  at  mean  low  water, 
and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and  diking, 
at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the  chan- 
nel below  Middle  Bar  1,500  feet  to  the  Erie  Eailroad  Bridge,  increasing 
the  estimate  to  $129,000. 

Under  this  project  $123,762.04  had  been  expended  to  June  30, 1887, 
and  channels  of  the  required  depth  had  been  dredged  from  60  to  75 
feet  wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Bailroad 
Bridge. 

There  has  been  no  work  done  on  the  upper  river  during  the  fiscal 
year,  no  efficient  means  of  applying  the  small  allotment  of  $2,250,  made 
by  the  act  of  August  5,  1886,  having  been  found.  The  condition  of  the 
river  remains  unchanged. 

The  population  of  the  townships  on  the  Passaic  above  Newark,  in- 
cluding the  city  of  Paterson,  was  returned  in  1885  as  114,726,  and  the 
commerce  of  the  upper  liver  was  valued  in  1884  at  $1,032,000.  Returns 
representing  less  than  one-half  the  firms  along  the  river  show  for  the 
year  1887  commerce  of  53,000  tons,  valued  at  $721,119.  The  number 
of  vessels  passing  the  Centre  Street  Draw-bridge  during  the  year  1887, 
has  been  10,040,  compared  with  9,485  in  1886,  and  6,271  in  1879. 

The  expenditures  for  the  fiscal  year  amount  to  $345.50  for  draught- 
ing (old  records). and  administration. 

The  balance  of  the  estimate,  $7,512,  can  be  expended  profitably,  as  re- 
gards the  efficient  prosecution  of  the  work,  during  the  fiscal  year  ending 
June  30, 1890;  and,  if  appropriated,  will  be  expended  in  dredging  the 
channels  to  the  dimensions  required  by  the  project. 

The  estimated  amount  required  for  completion  of  the  existing  pi:oject 
is  $7,512. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  lieht-bonse,  Passaic  Light,  at  the  lower  end  of  the  dike  in  Newark 
Bay.    Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenne  collected  during  the  fiscal  year  ending  June  30,  1888,  $2,613.62. 

Original  estimate  (1872) $123,924.00 

Revised  estimate  (1886) , 133,762.00 

Amount  appropriated 126,250.00 

Amount  expended 124,107.54 

Money  statement. 

July  1,  1887,  amount  available #2,487.96 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 345.50 

July  1,  1888,  balance  available 2,142.46 

Amount  appropriated  by  act  of  August  11,  1888 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 9, 642. 46 

2.  PASSAIC  RIYEB  BELOW  NEWARK. 

The  lower  portion  of  the  river,  from  the  Centre  Street  Bridge  to  New- 
ark Bay,  was  first  surveyed  by  the  Engineer  Department  in  1879.  The 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon  was 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at  nean 
low  water. 
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A  project  was  adopted,  based  on  this  survey,  providing  for  obtaiuiug, 
by  diking  and  dredging,  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water,  from  the  Centre  Street  Bridge  to  Newatk  Bay,  at  a 
cost  of  $232,876. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feat  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

June  30,  1887,  $149,223.60  had  been  expended  under  this  project  ^  the 
dike  at  the  mouth  had  been  extended  about  1,700  feet,  making  a  total 
length  of  5,705  feet ;  the  channel  through  the  shoal  in  the  bay  had  been 
dredged  to  the  required  dimensions,  as  also  the  channel  up  the  river  as 
far  as  the  Newark  and  New  York  Bailroad  Bridge.  The  remainder  of 
the  distance  to  the  Centre  Street  Bridge  the  lOfoot  channel  had  only 
been  dredged  from  130  to  100  feet  in  width.  These  results  had  been  of 
very  great  benefit  to  the  large  commerce  of  the  river,  which  was  esti- 
mated in  1884  at  1,200,000  tons,  valued  at  $30^000,000. 

The  contract  of  October  25,  1886,  with  P.  Sanford  Ross,  for  the  con- 
struction of  about  1,500  feet  of  dike,  in  prolongation  of  the  dike  at  the 
mouth  of  the  river,  had  been  extended  ninety  days  at  the  close  of  the 
last  fiscal  year.  The  contractor  continued  work  until  September  7, 
1887,  when  the  contract  was  closed ;  500.3  feet  of  dike  were  constructed 
during  the  fiscal  year,  making  the  total  length  constructed  under  the 
contract  1,500.3  linear  feet,  and  the  entire  length  of  the  dike  6,205  feet; 
its  projected  length  is  12,000. 

As  the  survey  of  1887,  a  map  of  which  will  be  found  in  the  Annual 
Beport  of  the  Chief  of  Engineers,  1887,  page  766,  shows  that  the  chan- 
nel dredged  across  the  shoal  in  the  bay  in  1884  is  maintaining  itself 
well,  it  will  not  be  advisable  to  extend  the  dike  beyond  the  length  now 
constructed  until  positive  evidence  is  obtained  that  it  is  necessary  for 
the  maintenance  of  the  channel,  as  the  dike  will  set  in  motion  large 
quantities  of  material  above  the  shoal,  which  may  give  trouble  before 
reaching  another  suitable  resting  place. 

Should  some  contraction  ultimately  be  required  at  this  point,  it  is 
probable  that  it  could  more  advantageously  be  obtained  by  preventing 
the  scattering  of  the  current  of  the  Hackeusack,  by  a  training-dike  on 
the  easterly  side  of  the  channel,  as  the  long  straight  bank  of  the  flat 
on  the  west  side  already  in  a  measure  serves  the  purpose  of  the  dike 
on  that  side. 

Considerable  shoaling  has  taken  place  in  the  dredged  channel  above 
the  curve  in  the  dike,  where  there  is  no  longer  a  10-foot  channel  for  a 
distance  of  about  3,500  feet ;  at  the  shoalest  point  the  depth  is  9.4  feet ; 
there  are  also  three  short  breaks  in  the  channel  farther  up,  with  least 
depths  of  9.6,  9.6,  and  9.2  feet.  No  complaints  from  navigators  have, 
however,  been  received  as  yet  of  any  of  these  points,  or  of  the  lower 
shoal  in  the  bay. 

The  expenditures  for  the  fiscal  year  amount  to  $19,484.25,  as  follows : 

Dike  coDstmction  and  inspection |17»405.45 

Surveyor  1887 .• 1,153.37 

Dranghtio^  (old  records  and  new  work) 411.05 

Administration 514.38 

Total 19,484.25 

There  has  been  no  material  change  in  the  commerce  of  the  river, 
which  is  estimated  at  1,000,000  tons  annually ;  22,742  vessels  passed  the 
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draw-bridgeattbe  month  daring  1887,  as  compared  with  21,234  in  1886. 

Newark  has  a  population  of  over  160,000,  and  is  one  of  the  principal 
manufactnring  cities  in  the  United  States. 

The  amount  that  can  be  expended  profitably  as  regards  the  efficient 

Jrosecution  of  the  work  daring  the  fiscal  year  ending  June  30, 1890,  is 
100,000,  and,  if  appropriated,  it  will  be  applied  to  widening  the  chan- 
nel to  the  dimensions  provided  by  the  project,  and  to  the  construction 
of  the  dikes  required  in  the  river. 

The  estimated  amount  required  for  the  completion  of  the  existing 
project  is  $181,875. 

Paasaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  the  dike  in  Newark 
Bay.    Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1888,  $2,613.62. 

Original  estimate  (1879) 1232,875.00 

Revised  estimate  (1884) t 353,875.00 

Amount  appropriated 172,000.00 

Amount  expended,  including  outstanding  liabilities  Jaly  1,  1888 168, 886. 85 

Money  statement. 

July  1, 1887,  amount  available $4,805.40 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1887 $160,325. 00 

July  1,  1888,  outstanding  fiabilUies 179.00 

1,782.25 

July  1,1887,  balance  available 3,113.15 

Amount  appropriated  by  act  of  August  11,1888 27,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 30, 613. 15 

(Amount  (estimated)  required  for  completion  of  existing  project 154, 375. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  Jane  30, 1690  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 


F2. 
IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

This  Stream,  which  is  2§  miles  from  its  mouth  to  the  head  of  naviga- 
tion, at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90  feet,  and 
before  its  improvement  the  wharves  in  the  city  could  only  be  reached 
at  high  water  by  vessels  drawing  less  than  4  feet.  Its  commerce  was 
estimated  at  45,000  tons  annually.  The  range  of  the  tide  was  about 
4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water,  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
$26,708.66,  and  a  channel  has  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the 
commerce  of  the  stream  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  during  the  last  fiscal  year  have  been  $13.08  for  office  ex- 
penses. 
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The  condition  of  the  river  has  deteriorated  since  wor|L  was  suspended. 
When  last  examined,  vessels  drawing  5  feet  coold  ascend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
river  is  abont  30,000  tons,  bat  no  substantial  increase  can  be  expected 
while  the  river  remains  in  its  present  condition.  A  coal-yard  estab- 
lished last  year  has  done  a  business  of  about  6,000  tons. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route  to  great  advantage  if  ade- 
quate facilties  existed.  It  is  stated  that  the  establishment  of  the  coal 
yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  the 
balance  of  the  estimate,  $16,160,  could  beexpended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1890,  and  would  be  applied  to  dredging  the  channel  to  the  full  di- 
mensions required  by  the  project. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $16,160. 

Elizabeth  is  in  the  collection  district  of  Newark,  N.  J. ;  nearest  Ught-hoose,  Newark 
Bay ;  nearest  fort,  Fort  Tom  kins. 

Amount  of  revenue  collected  at  the  i>ort  of  Newark,  N.  J.,  daring  the  fiscal  year 
ending  June  'SO,  1888,  (2,613.62. 

Original  estimate  (1878) |25,530.00 

Revised  estimate  (1882) 43,160.00 

Amount  appropriated 27,000.00 

Amount  expended 26,721.74 

Money  statement 

July  1, 1887,  amount  available $291.34 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 13.08 

July  1,  1888,  balance  available 278.26 

(Amount  (estimated)  required  for  completion  of  existing  project 16, 160, 00 
Amount  that  can  bejbrofitably  expended  in  fiscal  year  ending  June  30, 1890    16, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F3. 
IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Eahway  Eiver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  ^  miles ;  7  feet 
to  Edgar's  Bock,  ^  miles ;  4.4  feet  to  Milton  Avenue  Bridge,  4|  miles; 
and  4  feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Bah  way.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steam-boats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  tx)  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

Jqne  3, 1887,  $36,918.13  had  been  expended  under  this  project,  which 
had  resulted  iu  the  formation  of  a  channel  7  feet  deep  at  high  water. 
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and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of /navi- 
gation ;  it  hos  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Eahway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1832,  and  the 
expenditures  during  the  last  fiscal  year  amounted  to  914.20  for  office 
expenses. 

The  condition  of  the  river  has  deteriorated  since  work  was  susi)endeil 
and  its  commerce  has  decreased,  the  shoaling  of  the  river  having  obliged 
one  of  the  principal  shippers  to  transfer  his  business  to  the  railroad. 

The  town  of  Bahway  has  a  population  of  about  7,500  people,  has  a 
number  of  manufactories,  and  ships  and  receives  by  rail  large  quantities' 
of  freight  annually.  The  river  reaches  the  center  of  the  town,  and  if 
it  were  in  good  navigable  condition  would  carry  a  large  trade. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  expended  profitably  as  re- 
gards the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending 
June  30, 1890,  and  would  be  applied  to  deepening  and  widening  the 
channel  by  dredging. 

The  estimated  amount  required  for  th^  completion  of  the  improvement 
in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-hoase  is  Prince's  Bay  Light,  and  Fort  Tompkins  is 
the  nearest  fort. 

Amonnt  of  revenue  collected  daring  the  fiscal  year  ending  June  30, 1888,  $56,727.64. 

Original  estimate  (1878) $36,653.00 

Revised  estimate  (1882) 66,250.00 

Amount  appropriated 37, 000;  00 

Amount  expended 36,932.  :)3 

Money  statement 

July  1,1837,  amount  available $81.87 

July  1, 1888,  amonnt  expended  during  fical  year,  exclusive  of  liabilities 
outstanding  July  1,1887 14.20 

July  1,1888,  balance  available 67.67 

{Amount  (estimated)  required  for  the  completion  of  existing  project ....     29, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    29, 2.^.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F4. 

IMPROVEMENT  OF  WOODBRIDGE  CREEK,  NEW  JERSEY. 

In  its  original  condition  this  stream  was  obstrneted  at  its  month  by 
a  bar  having  a  depth  of  0.8  feet  on  its  crest  at  high  water,  and  by-two 
shoals  jnst  inside  the  month ;  from  these  shoals  a  good  12foot  channel 
existed  to  above  Anderson's  Brick  Works,  seven-eighths  of  a  mile  from 
the  mouth,  above  which  point,  however,  many  shoals  occurred,  thongh 
a  narrow  8foot  channel  existed  as  far  as  Salamander  Dock,  1^  miles 
from  the  month. 

The  town  of  Woodbridge,  and  numerous  fire-brick,  tile,  and  drain- 
pipe works,  situated  on  the  creek,  did  a  considerable  trade,  estimated 
at  126,000  tons  annually.    The  range  of  the  tide  is  about  5  feet. 

The  project  for  improving  the  creek  was  adopted  in  1878,  and  |>ro- 
vides  for  obtaining  by  dredging  and  diking  a  channel  80  feet  wide  and 
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12  feet  deep  at  mean  high  water  iirom  the  moath  to  Salamander  Dock^ 
at  an  estimated  cost  of  $13,800,  increased  in  1884  to  $29,000. 

The  amonnt  expended  under  this  project  to  Jane  30, 1887,  was  $19,000, 
with  which  the  reqaired  dike  had  been  constructed,  and  a  12-foot  chan- 
nel, from  80  to  25  feet  wide,  had  been  obtained  as  far  as  Valentine's 
Dock,  1|  miles,  and  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 
1,200  feet  further  up ;  and  the  creek  was  also  widened  20  feet  at  the 
elbow  opposite  Salamander  Dock. 

1^0  increase  in  the  commerce  of  the  creek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 
no  funds  available  during  the  last  fiscal  year,  and  no  expenditures. 
The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 
and  shoals  are  complained  of  both  above  and  below  Valentine's  Dock. 

There  has  been  no  increase  in  the  amount  of  commerce  reported 
above,  which  is  already  very  large  in  proportion  to  the  size  of  the 
stream. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1890,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities.  The  estimated  amount  required  for  the  completion  of  the  im- 
provement is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Ainboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-honse,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort, 
forii  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
ing June  30,  1888,  #57,727.64. 

Original  estimate  (1878) 113,809.14 

.Revised  estimate  (1884) 29,000.00 

Amount  appropriated 19,000.00 

Amonnt  expended : 19.000.00 

Money  statement. 

f  Amount  (estimated)  required  for  completion  of  existing  project $10, 000. 00 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890    10, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  commerce  of  Woodbridge  Creek,  N.  J.,  during 
the  calendar  year  1887,  were  compiled  in  this  office  by  Mr.  C.  S.  Kelsey,  surveyor: 


Articles. 

Tons. 

Value. 

Clftv ftod  Bsnd         .        ........... 

Export*. 

88, 140 
85,950 

f  167, 436 

Fire-brick,  hollow  brick,  tile,  etc. . 



291,862 

Total .• 

104,090 

438,798 

ImporU. 

Clay 

20,000 
2;  653 

25,000 

CoftI  buUdinir  material,  etc 

10,600 

Total              

22.552 

35,600 

Total  commeroo 

126,642 

494,^98 

There  is  no  material  increase  in  the  traffic  by  water,  the  increase  in  manufactnres 
and  the  clay  ontpnt  being  deflected  by  better  railroad  facilities.  The  shipments  by 
rail  of  brick,  tile,  and  clay  during  1837  amounted  to  88,240  tons,  valued  at  |321,015, 
being  two-thirds  that  shipped  by  water. 
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F5. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States,  theBaritan  River  bad 
a  depth  of  8.Qfeet  at  "The  Stakes,'' 3  miles;  of  0.5  feet  at  the  "  Middle 
Grounds,"  4}  miles;  of  7.5  feet  at  Whitehead's  Sand  Dock,  8^  miles; 
and  between  this  point  and  Kew  Branswick,  12^  miles  above  the  mouth, 
the  channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths 
of  from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick and  the  Delaware  and  Karitan  Canal  which  terminates  here,  to- 
gether with  extensive  brick-yards  on  the  South  Biver,  did  a  large  com- 
merce on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining  by 
diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting  rock, 
a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water  from  the 
mouth  to  Kew  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modified 
in  1881,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year, 
by  adding  to  it  the  dredging  of  the  South  Channel,  about  13,000  feet 
long,  100  feet  wide,  and  5^  feet  deep  at  mean  low  water  from  Kearney's 
Dock  to  Crab  Island. 

Under  this  project  $447,638.57  had  been  expended  June  30, 1887,  in 
constructing  the  dikes  required  by  the  project  at  <<  The  Stakes  "  and 
/'  Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  and  in  drilling,  blasting,  and  dredg- 
ing a  channel  of  the  same  dimensions  across  the  rocky  shoals  at  White- 
head's Sand  Dock.  Under  the  two  special  allotments  made  for  it  in  the 
acts  of  March  3,  1881,  and  August  2, 1882,  the  South  Channel  was 
dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  Thes6  im- 
provements had  been  of  great  benefit  to  navigation,  permitting  the  large 
tows  in  use  on  the  river  to  reach  a  point  4  miles  below  Sew  Brunswick 
at  all  stages  of  the  tide.  The  commerce  of  the  river  was  reported  in 
1887  at  1,675,355  tons,  valued  at  $28,119,173. 

At  the  close  of  the  last  fiscal  year  surveys  of  the  defective  portions 
of  the  river  had  just  been  completed,  the  results  of  which  were  reported 
in  the  last  annual  report.  On  July  27, 1887,  a  report  was  submitted  to 
the  Chief  of  Engineers,  recommending  that  no  work  be  done  at  White- 
head's Sand  Dock  with  the  existing  appropriation,  in  view  of  the  fact 
that  the  channel  at  that  point  was  already  in  better  condition  than  either 
above  or  below,  but  that  $15,000  be  expended  in  dredging  a  channel  100 
feet  wide  and  10  feet  deep  across  the  three  shoals  between  Whitehead's 
Sand  Dock  and  Martin's  Dock,  the  best  depth  on  the  crests  of  these 
shoals  being  8.4, -8.0,  and  C.9  feet  respectively.  This  work  would  bring 
the  improved  channel  to  within  IJ  miles  of  the  city  of  Kew  Brunswick. 
This  project  was  approved  by  the  Chief  of  Engineers  August  6,  1887. 
Specifications  were  prepared  and  advertised  twenty-five  days.  Sealed 
proposals  were  opened  September  7, 1887.  The  lowest  bid  was  that  of 
M.  K.  Pidgeon,  who  proposed  to  dredge  the  loose  material  from  the  700 
feet  of  the  lower  shoal  where  the  rock  crops  out  above  the  contract 
depth,  for  $14  per  cubic  yard,  and  the  remaining  4,100  feet  of  the  chan- 
nel across  the  shoals  for  47  cents  per  cubic  yard,  scow  measurement ;  the 
material  to  be  dumped  in  the  lower  course  of  South  Biver,  which  the 
original  project  for  the  improvement  of  that  stream  contemplates  clos- 
ing. These  bide  were  considered  unreasonable,  and  the  work  was  re- 
advertised. 
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At  the  second  opening  of  proposals,  September  28, 1887,  M.1^.  Pid- 
geon  was  again  the  lowest  bidder  (abstract  of  bids  herewith),  propos- 
ing to  dredge  the  rocky  section  for  $2.83,  and  the  remainder  for  43  cents 
per  cable  yard,  scow  measurement.  The  bids  were  again  rejected  and 
authority  obtained  to  hire  the  necessary  plant  and  do  the  work  by  the 
day.  While  negotiations  to  this  end  were  in  i)rogress,  it  became  appar- 
ent that  it  woald  not  be  advisable  to  close  the  lower  course  of  South 
Biver  at  present,  if  at  all,  so  that  the  proposed  dumping- ground  could 
not  be  used.  It  was  then  decided  to  dump  the  material  along  the  face 
of  dikes  A  and  1,  Baritan  Biver,  and  use  a  second  dredge  to  pick  it  up 
again  and  throw  it  over  the  dike. 

Dredging  began  IN'ovember  21,  and  was  discontinued  December  22 
on  account  of  the  freezing  of  the  river, 

A  dipper  dredge,  3  scows,  and  tug-boat  were  hired  at  $8.40  per  hour ; 
and  a  clam-shell  dredge,  3  scows,  and  tug-boatat  $78  perday.  The  first 
was  put  to  work  on  the  rocky  section,  and  the  latter  mainly  on  the  re- 
mainder of  the  shoal,  though  partly  on  the  rocky  section  also. 

The  cost  of  digging  and  dumping  3,695  cubic  yards  was  55.6  cents 
per  cubic  yard  for  the  dipper  dredge  on  the  rocky  section,  and  37.3 
cents  per  cubic  yard  for  3,935  cubic  yards  for  the  clam  shell,  a  favor- 
able exhibit  as  compared  with  the  lowest  bid. 

A  second  clam-shell  dredge  was  hired  at  $50  per  day,  and  used  to 
lift  the  dredged  material  over  the  dike,  and  for  a  short  time  also  in 
working  on  the  shoal.  The  lifting  over  the  dike  cost  10.6  cents  per  cu- 
bic yard,  making  the  total  cost  of  dredging  and  disposing  of  the  ma- 
terial 56.8  cents  per  cubic  yard,  scow  measurement. 

When  work  was  suspended  a  survey  of  the  shoal  showed  that  4,990 
cubic  yards  measured  in  place  had  been  removed,  making  a  channel  10 
feet  deep  at  mean  low  water  across  the  shoal,  25  feet  wide  at  its  nar- 
rowest point,  though  in  most  places  75  feet  wide.  The  rocky  section 
was  nearly  completed. 

Operations  this  season  have  not  yet  been  resumed.  The  only  propo- 
sition received  for  hiring  plant  by  the  day  has  been  $168  per  day  for 
dredge,  tug-boat,  and  scows,  which  is  extravagant.  Three  propositions 
were  received  for  doing  the  work  by  the  yard :  Brainard  Bros.,  at  59 
cents  per  cubic  yard ;  H.  l^a  Bois'  Sons,  at  55  cents ;  and  M.  H.  Flan- 
nery,  at  50  cents.  These  propositions  were  all  rejected,  but  the  work  was 
subsequently  offered  to  M,  H.  Flannery  at  40  cents  per  cubic  yard,  sub- 
ject to  approval  of  the  Chief  of  Engineers ;  this  offer  Mr.  Flannery  ac- 
cepted, and  it  has  since  been  approved  by  the  Chief  of  Engineers  by 
indorsement  of  June  12  1888,  on  my  report  of  June  2.  The  dredged 
material  is  to  be  used  by  the  contractor  in  building  an  earthen  dike  or 
embankment  on  the  left  bank  of  the  river  at  the  Middle  Grounds,  it  be- 
ing believed  that  the  material,  which  is  mainly  coarse  gravel,  is  suffi- 
ciently heavy  not  to  be  removed  by  the  currents,  though,  if  necessary, 
the  face  of  the  dike  can  be  protected  with  stone  at  small  expense.  The 
construction  of  this  dike  was  recommended  in  my  report  of  June  2,  and 
was  approved  by  the  Chief  of  Engineers  June  11. 

The  channel  dredged  at  the  Middle  Grounds  in  1884,  to  a  depth  of  12 
feet  and  width  of  130,  has  not  maintained  itself  well,  but  has  shoale<l 
opposite  the  site  of  the  proposed  dike,  till  there  is  barely  a  continuous 
lOfoot  channel  not  over  50  feet  wide.  The  shoaling  is  believed  to  be 
due  to  the  fact  that  the  width  of  the  river  is  excessive  at  this  point. 
The  dike  is  to  be  about  3,260  feet  long,  and  is  to  be  built  to  the  level  of 
high  water,  contracting  the  river  to  the  width  of  600  feet,  which  is  its 
width  lust  above  and  below.    This  dike  will  also  serve  the  purpose  of 
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making  available  a  small  damping-groand  between  it  and  shore,  which 
is  badly  needed. 

Work  is  to  be  began  on  the  dike  and  the  dredging  nnder  agreement 
with  M.  H.  Flannery  Jnly  1. 

The  price  at  whicli  the  work  is  to  be  done,  40  cents  per  cubic  yard,  scow 
measurement,  is  considered  reasonable  in  view  of  the  fact  that  nearly 
all  of  the  material  will  have  to  be  handled  twice ;  but  this  price  was  only 
obtained  by  bargaining,  and  it  is  now  a  well-known  fact  that  owners  of 
dredging  plant  in  the  vicinity  of  New  York  have  so  c>ombined  that  there 
is  no  longer  any  competition  for  Government  work,  so  that  prices  have 
been  raised  beyond  a  reasonable  limit.  A  great  saving  to  the  Govern- 
ment would  result  from  its  owning  at  least  one  complete  dredging  plant 
in  this  neighborhood,  as  the  working  of  that  plant  would  set  a  stand- 
ard that  the  prices  bid  on  other  works  could  be  compared  with. 

Much  office  work  has  been  done  during  the  year  at  considerable  ex- 
pense, in  posting  up  the  maps  and  records  of  the  improvement  since  its 
beginning. 

The  drill-scow  and  launch  Raritarij  which  were  in  an  entirely  unserv- 
iceable condition  at  the  beginning  of  the  year,  have  been  put  in  good 
repair,  one-half  of  the  expense  being  borne  by  the  improvement  of  New 
Hochelle  Harbor,  in  charge  of  Lieutenant-Colonel  Houston,  Corps  of 
Engineers,  who  has  since  used  the  plant  on  that  improvement  during  the 
fall  and  spring.  An  opportunity  offering  to  exchange  the  launch  Bar- 
itan  with  the  commanding  officer  at  Willets  Point,  for  the  tug  l>oat  8tar^ 
which  is  much  more  suitable  for  the  work  on  the  Baritan  Biver,  the  ex- 
change was  made  with  the  approval  of  the  Chief  of  Engineers,  and  she 
has  been  put  in  good  running  order. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1888,  amount 
to  $9,036.01,  as  follows : 

DredgiDg  and  dumping  7,630  cable  yards |4,331. 13 

Inspection 429.74 

Advertising 49.70 

Sarye;^of  shoals  below  Martin's  Dock 306.42 

Examination  after  dredging 38.30 

Draughting  (old  records  and  new  work) 364.35 

Care  and  storage  of  rock-drilling  plant 175.00 

Repairs  of  launch  and  drill-scow 1,733.78 

Fitting  out  tug-boat  Star 499.32 

Administration ^ 1,108,27 

Total ; 9,036.01 

.  The  commerce  of  the  Raritan  River  is  very  large ;  the  city  of  New 
Brunswick  has  a  population  of  about  20,000  i>eople,  and  is  the  terminus 
of  the  Delaware  and  Raritan  Canal. 

The  amount  that  can  be  expended  profitably,  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1890,  is 
$100,000,  and  if  appropriated,  will  be  expended  in  carrying  the  im- 
proved channel  further  up  the  river  toward  New  Brunswick. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $1,622,412.05. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry;  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  Perth  Amboy,  during  the  fiscal  year  ending  June 
30,  1888,  $57,727,64. 

Original  estimate $2,093,602.05 

Amount  appropriated 471,250.00 

Amount  received  from  sales  of  fuel  ( A.  R.  C.  E. ,  1882-'83) 180. 00 

Amount  received  from  sale  of  fuel  to  Captain  Derby 2. 00 

Amount  expended  (including  outstanding  liabilities) 456, 860. 14 
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Money  statefnent. 

July  1,  1887,  amonnt  available 1*23,651.91 

Amount  received  from  Captain  Derbvfor  sale  of  fuel  (March  31  and  June 

29,  1888) : 2.00 

23,653.91 
July  1, 188S,  amount  expended  daring;  fiscal  year,  exclusive 

of  liabilities  outstandini?  July  1,  1887 $8, 896. 49 

July  1,  1888,  outstanding  liabilities 185. 56 

9,082.05 

July  1,  1888,  balance  available 14,571.86 

Amonnt  appropriated  by  act  of  August  11, 1888 50,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 64, 571. 86 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 572, 412. 05 

J  Amonnt  that  can  be  profitably  expended  in  the  fiscal  ending  June  30, 1890      100,  OOO .  00 
]  Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
\     harbor  acts  of  1866  and  1867. 


Ahdlract  of  bids  for  dredging  in  Baritan  Bicer,  New  Jersey,  opened  at  the  U,  S.  Engineer 
Office,  Army  Building,  New  York  City,  N  F.,  at  12  o'clock,  m.,  on  September  7,  1887, 
tinder  advertisement  dated  August  13,  1887. 


Name  and  reaidence  of  bidder. 

Name  and  residence  of  sureties. 

Bid  per  cnhlc  yard, 
in  scow. 

No. 

700  feet 
rocky  sec- 
tion of 
channel. 

Remain- 
ing 4,100 
feet  of 
channel. 

*1 

2 
t3 

M.  K.  Pideeon,  60  South  street,  New 

Hartford  DredgiMg  Comjisay,  Hart- 
ford, Conn. 

ElHah  Brainard,  24  State  street, 
New  York. 

John  P.  Hawkins.  C.  C.  Ellis,  New 

York,N.T. 
Chiirles  J.  HiUs.  Edward  O.  Lasbary, 

Hartford,  Conn. 
Theodore  Smith,  Henry  Smith.  Jersey 

City,  N.  J. 

$14.00 
25.00 
15.20 

$0.47 
.60 
.48 

*  Commence  according  to  specifications  and  finish  according  to  same, 
t  Commence  on  or  before  October  1, 1837. 

Abstract  of  bids  for  dredging  in  Baritan  Biver,  New  Jersey,  opened  at  the  IT.  S.  Engineer 
Office,  Army  Building,  Neio  York  Citjf,  N.  Y.,  at  12  o'clock,  nu,  on  September  22, 1887,  un 
der  circular  dated  September  12, 1887. 


Name  and  residence  of  bidder. 

Name  and  residence  of  snreties. 

Price  per  cnbio  yard, 
measared  in  scow. 

No. 

700  feet 
rooky  sec- 
tion of 
channel. 

*$3.60 

t3.60 

18.00 

2.83 

Remain- 
ing 4,100 
feet  of 
channel. 

1 
2 

t 
4 

Brooklyn,  N.Y. 

EUlsh  Brainard,  24State  street,  Now 
York  City,  N.Y. 

Hartford  Dredging  Company,  Hart- 
ford, Conn. 

M.  K.  Pidgeon.  60  South  street,  New 
York  City,  N.Y. 

C.  N.  Khigsland.  M.  D.  Lawrence, 

Brooklyn.  N.Y. 
Joseph  Langhlln,  New  York,  N.  Y. : 

Georgo  W.  Rogers,  Elisabetb,  N.  J. 
Charles  J.  HilU,  Edward  G.  Lasbury, 

Hartford,  Conn. 
John  P.   Hawkins,  A.  J.  Atwater, 

New  York,  N.Y, 

$0.48 
.461 
.55 
.43 

*Forall  material  that  can  be  dredged  withont  blasting, 
t  lUck-work  not  inclnded.  • 
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COHMBRCIAL   STATISTICS. 

The  following  statistics  relative  to  commerce  of  the  Raritan  River  during  the  cal- 
endar year  1887,  were  compiled  in  this  oflQice  by  Mr.  C.  8.  Kelsey,  surveyor: 

Population  of  Middlesea  County  in  1885 56,180 

Assessed  val*iation  of  real  estate  in  1880,  Middlesea  County 815, 074,  111 

Assessed  valuation  of  personal  property  la  1880,  Middlesea  County 3, 898, 358 

Total  value  of  productions  of  farms  in  1879,  Middlesea  County 1, 486, 147 

Total  value  of  materials  of  manufacture  in  1879,  Middlesea  County 5, 391, 913 

Total  value  of  products  of  manufacture  in  1879,  Middlesea  County 9, 537, 832 

EXPORTS. 


Articles. 


From  Sonth 
River. 


Tons.    Value. 


From  Delaware 
and  Raritan  CanaL 


Below  Now  Brans* 
wick. 


Tons.       Yalae. 


Tons.     Yalae. 


Total. 


Tons.       Yalae. 


Prodacts  of  forests 

Products  of  mines : 

Coal 

Clay,  ores,  etc 

Agrieoitaral  prodacts 

Prodaots  of  mana&ctare. 
Misoellaneoos  merchan- 
dise, etc 


6,600 


$23,700 


6,364 

182.'666 

1,000 


10,801 
513,  OOO' 
60.000 


117,  lie 

472,690 
28.445 
12.480 


$136,028 

2,033,044 
850,070 
096,000 


100 


$1,000 


218.438 


00,309 
1G3,'846' 
12,192,600   7,334 


149,658 
'538,'224 
325,000 


122,716 

472,600 

125, 108 

12.480 

346,340 


$161,628 

2,033,044 

1, 016, 529 

036,000 

1,056,224 


226,772  12,567,600 


Total. 


105,354 


608,501 


849.168 


16,148,642  261,583 


1, 013, 882  ll,  306, 106  117, 771, 025 


IMPORTS. 


Prodacts  of  forests 

Prodaots  of  mines: 

Coal 

Clay,  ores,  etc 

Agricaltaral  prodacts  . . . . 

Hanafaotared  prodacts. .. 

Merchandise  and  miscel- 

laneoas 


Total. 


850 
14. 515 


500 
18,460 


38,825 


$1, 125 
66,652 


51,000 
145,500 


264,277 


18,546 

47.380 
52,887 
22,660 


165,651 


306.624 


$463,650 

204.207 
1,002, 555 
1,699,600 


6,368.959 


9,738,871 


22,800 


6,000 


28.800 


$95^000 


250,000 


845,000 


18,896 

81.695 

52,387 

22,660 

500 


$464,775 

365,859 

1.002.555 

1.699.600 

51,000 


190,111  0,764,459 


860,249  |10,848,14H 


The  commerce  of  South  Amboy  is  not  included  in  the  above.  During  the  year 
36,600  tons  of  clay  and  sand,  valued  at  $85,000,  were  exported  by  rail  from  the  vicinity 
of  the  river. 

Three  brick-yards  have  been  completed  since  1887,  with  a  combined  capacity  of 
22,000,000  brick,  having  a  value  of  $271,000. 

Enumeration  of  craft  posing  through  the  draw-bridge  at  tJ^e  mouth  of  Baritan  Biver, 


Years. 

Steam- 
boats. 

Propel, 
lers. 

Tags. 

Tows. 

Schoon- 
ers. 

,  Skiffs 
Sloops.;    and 
1  yachts. 

Total 

Calendar  year  1880 

13,405 

Calendar  year  1886 

712 
818 

1,724 
1,686 

1,883 
1,850 

2.241 
2.568 

8,772 
4,080 

2,088 
2.035 

1.007 
963 

18,427 

Year  ending  Jane  80, 1887 

13,945 

Of  the  above  number  7,257  loaded  boats  passed  in  and  out  of  the  Delaware  and 
Raritan  Canal,  at  New  Brunswick  Lock,  during  the  year  1887. 


COMMERCIAL  STATISTICS. 

Commercial  statistics  of  the  port  of  Perth  Amboy t  N.  J„  for  the  fiscal  year  ending  June 

30.  1888. 

Amount  of  revenue  collected $57, 727. 64 

Value  of  allimports 204,761.00 

Value  of  all  exporto 1,499,371.00 


Digitized  by  VjOOQIC 


APPENDIX  F EEPORT  OP  CAPTAIN  McC.  DERBY. 


657 


Shipping. 


Number. 


Foreijni  vesspla  eutere<l  fioui  foreign  coantrieM , 

Foi  eiiii  veasfls  cli'ai  oil  for  foreign  countries ...  

American  vusseU  from  foreign  port ' < 

American  vimkcU  f»)r  foreign  porij* ' 

CouMtwise  venscls  entered - 

Coastwise  vessel^j  cleared .* 


Registered 
tonnage. 


20 

24, 313 

0( 

68,678 

1,  wa 

17 

7,485 

m 

119,379 

72 

62,337 

Auiniig  '^coaHtwise  vessels  entered  "  uro  included  thirteen  foreign  vessels  18,485 
tons,  wliich  came  here  with  foreign  cargo,  having  tir«t  discharged  other  foreign  cargo 
at  New  York.  Among  "coaatwiso  vessels  cleared"  are  iuclnded  seven  foreign  vessels 
(3,780  tons)  and  tive  American  vessels  (4,103  tons)  which  loaded  at  this  port  cargo 
for  a  foreign  port,  hut  went  to  New  York  for  additional  cargo. 

Number  ani  tonnage  of  all  vessels  belonging  to  the  port  of  Perth  Amboy,  X.  »/.,  June 

30,  IS6&. 


Steam  vessels 

Bailing  vessels 

Barges        

Canal  boats  and  scows 

Total 


N  amber. 


44 
307 
62 

2 


Registered 
-  tonnage. 


7,242.60 

15. 841.  71 

20, 355. 95 

246.40 


415  ; 


43.686.66 


Including  vessels  belonging  here,  bnt  temporarily  docammted  elsewhere,  June  .30, 
1838,  not  including  vessels  belonging  at  other  ports  yet  documented  hero  on  that 
date. 


F6. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2^  miles  of  it«  course  bad  been 
abandoned,  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville,  on  the  liaritan  River.  In  1880, 
when  the  present  project  for  improving  the  river  was  adopted,  the  mouth 
of  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth 
of  4.6  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some 
distance  above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth 
of  2.7  feet  existed  to  Bissett's,  3§  miles,  and  of  2.5  feet  to  Old  Bridge, 
the  head  of  navigation,  6J  miles  above  the  mouth  of  the  canal  at  Sayre- 
ville. The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of 
Washington  and  numerous  brick-yards  did  a  commerce  on  the  river 
valued  at  $1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30, 1887,  $55,863.31, 
with  which  the  direction  of  the  mouth  of  the  canal  had  been  changed,  the 
dikes  below  Washington  completed,  and  a  small  amount  of  dredging 
done  on  a  shoal  above  Washington.  No  increase  in  the  commerce  of  the 
river  had  been  observed. 
BNa  88 42 
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At  the  close  of  the  fiscal  year  $5,111 .75  was  available  for  this  improve- 
ment; a  survey  of  the  river  and  canal  from  Washington  to  Sayreville 
was  completed  in  June,  1887,  and  reported  on  in  the  last  annual  re- 
port. It  was  determined  to  expend  the  available  funds  in  dredging  a 
channel  8  feet  deep  through  the  canal  and  river,  from  the  mouth  of  the 
canal  to  the  town  of  Washington.  Specifications  were  prepared  and 
the  work  advertised  August  12, 1887,  at  the  same  time  as  the  dredging 
on  the  Karitan  Biver.  Bids  Were  opened  September  7, 1887  (abstract 
herewith).  The  lowest  bidder  was  the  Hartford  Dredging  Company,  at 
30  cents  per  cubic  yard,  scow  measurement,  which  was  considered  nn- 
reasonable.  The^-bids  were  rejected,  and  the  work  readvertised.  At 
the  second  opening  the  Hartford  Dredging  Company  was  again  the 
lowest  bidder,  at  29  cents  (abstract  of  bids  herewith).  The  bids  were 
again  rejectea,  and  authority  obtained  to  hire  the  necessary  plant  and 
do  the  work  by  the  day. 

A  dipper  dredge  was  hired  with  three  small  scows  and  tug-boat  at  $8.40 
per  hour.  Work  was  begun  October  17, 1887,  cutting  away  the  shoal 
on  the  right  bank  at  the  mouth  of  the  canal,  and  dumping  the  material 
in  the  lower  course  of  South  River  below  Pettit's  brick-yard,  the  exist- 
ing project  approved  in  1880  pro\iding  for  entirely  closing  this  channel. 
The  fact  was  shortly  developed,  however,  that  residents  on  the  banks 
of  this  portion  of  the  stream  strongly  objected  to  the  channel  being 
closed  or  obstructed,  notwithstanding  the  fact  that  a  better  water-way 
exists  from  their  property  to  the  Baritan  River  via  the  canal  than  via 
the  lower  course  of  the  river,  and  that  no  vessel  ever  uses  the  latter 
channel  except  on  the  rarest  occasions.  A  petition  was  submitted 
signed  byforty  residents  and  boat  owners  of  the  neighborhood  requesting 
that  no  obstruction  be  placed  in  this  portion  of  the  river,  alleging  that 
said  channel  is  of  value  to  commerce  and  navigation,  and  will  be  of 
value  even  when  a  depth  of  8  feet  at  mean  low  water  has  been  obtained 
through  the  canal. 

In  my  judgment,  closing  the  lower  course  of  the  river  is  not  an  es- 
sential feature  of  the  existing  project,  as  I  feel  no  uncertainty  about 
the  volume  of  water  that  flows  naturally  through  the  canal  being  qaite 
ample  to  maintain  a  depth  of  8  feet  at  mean  low  water.  It  was  there- 
foi*e  thought  advisable  to  defer  to  the  wishes  of  the  residents  of  the 
neighborhood  and  find  some  other  means  of  disposing  of  the  material 
dredged  from  the  canal,  even  though  this  involved  the  additional  ex- 
pense of  handling  all  the  dredged  material  twice  in  placing  it  behind 
the  dikes  in  the  canal. 

In  addition  to  the  dipper  dredge  already  at  work,  two  clam-shell 
dredges  with  two  300yard scows  were  hired  at  $100  per  day,  and  were 
employed  excavating  a  channel  across  the  shoal  between  Dikes  D  and 
E  in  the  canal,  and  across  the  shoal  in  the  river  abreast  of  Dike  F,  just 
below  Washington.  The  dredged  material  was  placed  behind  the  dikes 
adjacent  to  the  cats  made,  with  the  exception  of  441  cubic  yards  damped 
in  the  lower  coarse  of  South  River.  Work  was  continued  until  Decem- 
ber 8,  when  the  available  funds  were  exhausted.  A  sarvey  was  then 
made  and  the  work  measured  in  place,  showing  the  following  results : 


Measared 
in  scows. 


Measared 
in  plaoe^ 


Dredged  from  shoal  at  the  month cnbic  yards.. 

Dredged  from  ohanuel  between  Dikes  D  and  E do 

Dredged  from  shoal  at  Dike  F do... 

Total 


4.518 
10, 802 
1,495 


16,816 


I 


8,390 
779 


12,329 
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The  entire  quantity  dredged  from  between  Dikes  D  and  E,  as  meas- 
ured in  place,  is  11,074  cnbic  yards,  indicating  that  in  pntting  the  dredged 
material  behind  the  dikes  the  dredge  removed  somewhat  more  than  had 
been  dumped. 

Total  number  of  cabio  yards  dredged  this  season 16,815 

Cost  of  dredging  and  dumping,  per  cubic  yard $0,165 

Cost  of  lifting  dredged  material  over  dike,  per  cubic  yard « 079 

Total  cost,  per  cubic  yard 244 

The  lowest  bid  received  for  the  above  work  by  contract  was  29  cents, 
which  did  not  include  lifting  the  dredged  material  over  the  dike. 

Vessels  drawing  6  feet  can  reach  Washington  at  mean  low  water;  the 
6foot  channel  is  50  feet  wide  at  Dike  F,  and  GO  feet  in  the  canal,  where 
it  is  likely  to  be  improved  by  the  currents. 

Messrs.  Sayre  and  Fisher,  the  owners  of  the  brick-yards  at  the  mouth 
of  the  canal,  have  made  the  claim  that  it  was  one  of  the  conditions  on 
which  they  deeded  certain  lands  to  the  United  States  in  1881  for  the 
nse  of  the  improvement  of  South  Biver  that  the  United  States  should 
build  Dike  A  continuously  from  the  meadow  bank,  where  it  now  starts, 
to  the  corner  of  their  dock  at  the  mouth  of  the  canal ;  and  they  accord- 
ingly made  application  during  the  year  to  have  the  dike  extended  down- 
stream to  the  corner  of  their  dock,  a  distance  of  about  230  feet,  they 
being  anxious  to  use  the  dike  as  a  dock  front.  A  map  showing  the  lo- 
cality will  be  found,  page  764  of  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1885.  The  records  of  this  office  indicate  that  the  construc- 
tion of  this  dike  was  not  a  part  of  the  consideration  for  which  the  land 
was  deeded,  and  it  does  not  form  part  of  the  existing  project;  the  ap- 
plication of  Messrs.  Sayre  and  Fisher  was  therefore  not  granted.  It 
was,  however,  finally  settled,  that  in  consideration  of  all  claim  against 
the  United  States  being  abandoned  by  Messrs.  Sayre  and  Fisher,  and 
their  proceeding  to  close  the  gap  between  their  dock  and  the  end  of  the 
dike  by  the  construction  of  a  suitable  bulkhead,  that  the  shoal  along 
this  front  on  the  right  bank  of  the  mouth  of  the  canal,  which  had  re- 
formed since  it  was  dredged  .by  the  United  States  in  1882,  would  be 
dredged  again  by  the  United  States  to  a  depth  of  6  feet  mean  low  water; 
and  these  arrangements  have  been  carried  out,  greatly  improving  the 
entrance  to  the  canal. 

The  steamer  running  to  Washington  having  been  seriously  damaged 
by  running  onto  Dike  B  during  an  extraordinarily  high  tide,  fender- 
piles  were  driven  along  the  dike  at  small  expense,  to  prevent  the  recur- 
rence of  such  an  accident. 

The  expenditures  for  the  last  fiscal  year  amount  to  $4,875.09,  as  fol- 
lows: 

Dredging  16,815  cubic  yards $4,106.94 

Inspeotion  of  above 4b4.44 

Exam ination  after  dredging 20.63 

Placing  fender- piles  along  face  of  Dike  B 32.50 

Dranguting  (old  records  and  new  ones) 101.40 

Administration 129.18 

Total 4,875.09 

The  commerce  of  the  stream  is  steadily  increasing.  The  largest 
brick-yards  in  the  world  are  situated  on  its  banks,  and  the  number  of 
brick  made  during  the  past  year  is  greater  than  ever  before.  The  ma- 
jority of  the  vessels  engaged  in  this  trade  can  only  reach  their  destina- 
tion by  waiting  for  the  tide.  A  larger  steam-boat  making  daily  trips 
to  New  York  has  been  put  on  this  year. 
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The  sum  of  $30,000  can  be  expended  profitably  as  regards  tbe  effi- 
cient prosecution  of  tbe  work  during  tbe  fiscal  year  ending  June  30, 
1890.  It  would  be  applied  to  giving  tbe  cbannel  tbe  full  dimensions 
required  by  tbe  project  below  Washington,  and  in  extending  the  im- 
provement to  tbe  brick-yards  above;  this  would  add  greatly  to  tbe 
shipping  iiicilities  of  the  stream  and  would  stimulate  its  increasing 
commerce. 

Tbe  estimated  amount  required  for  tbe  completion  of  tbe  improve- 
ment is  $1333695. 

This  work  is  in  the  collection  district  of  Amboy.  The  nearest  port  of  entry,  Perth 
Amboy,  N.  J. ;  nearest  lighc-houi»e,  Great  Beds  Light,  in  Raritau  Bay,  N.  J. ;  nearest 
fori,  at  Sandy  Hook,  N.  J. 

Amount  of  reveuae  collected  at  the  port  of  Perth  Amboy  doring  the  fiscal  year  end- 
ing June  30,  188d,  |57,727.64. 

Original  estimate $194,6d5.00 

Amount  appropriated 61,000.00 

Amount  received  from  sales  of  coal  (A.  R.  C.  E.  1883) 30. 06 

Amount  expended 60,738.40 

Money  statement. 

July  1,  1887,  amount  available $5,111.75 

July  1,  18c$8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 4,820.09 

July  1,  188S,  balance  available 291.66 

Amount  appropriated  by  act  of  August  11, 188S 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 291 .  66 

{Amount  (eetimate<l)  required  for  completion  of  existing  project )28, 695. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  endingJune  30, 1890    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 


Abstract  of  hxds  for  dredging'  in  South  River,  New  Jersey,  opened  at  the  U,  S.  Engineer 
Office,  Army  Building,  Keu;  York  City,  N.  F.,  at  12  o'clock,  m.,  on  September  7,  1887> 
under  circular  letter  dated  August  12,  1887. 


No. 

Nam©  and  residence  of  bidder. 

Name  and  residence  of  sureties. 

Price  ifer 
cubic  yard 
measured 
in  scows. 

*1 
2 
3 

H.  K.  Pidgeon,  80  Soath  street,  New  York 

City. 
James  HcSpirit.  330  Third  street,  Jersey 

City,  N.  J. 
Hartford  Dredging  Company,  Hartford, 

Conn. 

John  P.  Hawkins,  C.  C.  Ellis,  New  York 

City. 
Thomas  Potter,  Joseph  M.  Potter,  Jer. 

sey  City,  N.J. 
Charles  J.  Hills,  Edward  G.  Lasbnry, 

Hartford,  Conn. 

Oentt. 

40 

35 

30 

*  Will  commence  within  ten  days  ttom  notification  of  award. 

Abstract  of  bids  for  dredging  in  South  River,  New  Jersey,  opened  at  the  U,  S.  Engineer 
Office,  Army  Building,  New  York  City,  N  Y.,at  12  &  clocks  m.,  on  September  ^22, 1887, 
under  circular  dated  September  12, 1887. 


P.  Sanford  Ross,  118  Hudson  street,  Jersey 

City,  N.J. 
Mk  K.  Pidgeon,  60  South  street  New  York 

City.  N.  Y. 
W.  H.  Beard,  802  Hamilton  avenue,  Brook> 

lyn.  N.  Y. 
James  McSpirit,  330  Third  street.  Jersey 

City.  N.J.  „     ^    ^ 

Hartford  Dredging  Company,  Hartford, 

Conn. 
Richard  M.  Payn,  63  Quay  street,  Albany, 

N.Y. 


Freeman  A.  Smith,  Theodore  Smith, 

Jersey  City.  N.  J. 
John  P.  Hawkins,  A.  J.  Atwater,  New 

York  City. 
C.    N.    Kingfdand,   H.  D.  Lawrence, 

Brooklyn.  N.  Y. 
Joseph  Bi.    Potter,    Rahway,  N.    J. ; 

Thomas  Potter,  Jersey  City.  N.  J. 
Charles  J.  Hills,  Edward  O.  Lasbury, 

Hartford,  Conn. 
Edftar  M.  Pavn.  Dominick  Fitspatrick, 

Albany,  N.Y. 


29| 

83 

85 

34 

2» 

29i 
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COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  South  River,  New  Jersey^  dur- 
ing the  calendar  year  1887,  were  compiled  iu  this  office  by  Mr.  C.  S.  Kelsey,  surveyor. 

The  population  of  East  Brunswick  in  18S5  was 3,697 

Assessed  valuation  of  real  estate  in  18:^0,  East  Brunswick  township $789, 170 

Assessed  valuation  of  personal  property  in  1860,  East  Brunswick  town- 
ship    241,400 

Total  (estimated)  value  of  farm  products I'.i4, 000 


Articles. 


TOUH. 

Yalae. 

181,  :oo 

6, 354 
6,500 
1,0()0 
1,000 

$418,000 

J6,801 

23.700 

100,000 

60.000 

193. 354 

608,501 

14, 515 
460 
350 

17,000 
1,6C0 

66.652 
10,500 
1.125 
35,000 
151,000 

83.825 

264,277 

229,179 

872,778 

Hzporti. 

Common  brick 

Clay  and  sand 

Cord  wood,  posts,  poles,  piles,  etc 

Manal'aciares 

Farm  prodaots  and  general  merchandise 

Total.. 

Importt. 

Coal 

Bailding  material    

Wood  

Fertilizers .' 

Manufactures  and  general  merchandise 

ToUl 

Total  commerce « 


Two  new  brick-yards  have  been  recently  established  with  a  capacity  of  15,000,000 
per  year,  valued  at  $75,000.  The  entire  product  of  the  brick-yards  is  exported  by 
water,  and  has  steadily  increased  in  amount  since  1880,  having  more  than  doubled 
since  that  date. 


F7. 
IMPROVEMANT  OF  CHEESFQUAKES  CREEK,  NEW  JERSEY. 

la  its  original  condition  the  stream  was  obstrncted  at  its  mouth  by 
a  sand-bar,  on  which  the  best  depth  was  1  foot  at  mean  low  water;  for 
about  a  mile  of  its  length  the  channel  had  a  depth  of  6  feet,  but  the  re- 
mainder had  generally  a  depth  of  3  teet  and  less.  The  range  of  the 
tide  is  5.1  feet.  Five  hundred  and  forty -six  small  vessels  passed  the 
draw  at  the  mouth  of  the  creek  in  1878. 

The  project  for  the  improvement  was  adopted  in  1879,  and  provides 
for  obtaining  by  dredging  and  diking  a  channel  5  feet  deep  at  mean 
low  water,  and  200  feet  wide  at  the  mouth  of  the  creek,  and  4  feet  deep 
with  a  width  of  from  100  to  50  feet  to  the  head  of  navigation  at  White- 
bead's  Dock,  3  miles  froDi  the  mouth.  The  amount  expended  under  this 
project  to  June  30,  1887,  was  $40,000:  the  least  depth  in  the  improved 
channel  at  the  mouth  was  4.5  feet  at  mean  low  water ;  no  work  had  been 
done  on  the  shoals  above;  and  no  increase  in  the  commerce  of  the  creek 
had  been  observed. 

There  have  been  no  funds  available  during  the  year  ending  June  30, 
1888,  and  no  expenditures.  The  condition  of  the  creek  and  its  traffic 
remains  substantially  unchanged.  The  works  at  the  mouth  of  the  creek 
were  examined  by  the  engineer  in  charge,  June  26.  The  beach  has  been 
cut  away  to  a  considerable  extent  at  the  inner  ends  ot  the  jetties,  and 
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for  a  distanceof  50  feet  on  the  west  jetty  and  100  feet  on  the  east  jetty; 
the  waves,  breaking  on  the  beach  at  high  tide,  flow  over  the  inner  ends 
of  the  jetties,  carrying  large  qa^ntities  of  sand  into  thedredged  channel 
between  them.  Just  above  the  bridge  abutment,  for  a  distance  of  50 
feet,  the  sheet-pile  revetment,  in  prolongation  of  the  sheet-pile  dam 
across  the  old  channel,  has  given  way  and  will  shortly  fall  entirely. 

The  maintenance  of  the  works  themselves  and  the  channel  between 
the  jetties  requires  that  repairs  shoald  be  made  forthwith,  both  on  the 
revetment  and  on  the  jetties,  raising  their  inner  ends  to  the  height  .of 
the  rest  of  the  structure.    These  repairs  would  cost  about  $1,000. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
sum  of  $25,000  can  be  expended  profitably  as  regards  the  efficient  prose- 
cution of  the  work  during  the  fiscal  year  ending  June  30, 1890,  and  it 
would  be  expended  in  dredging;  a  slight  increase  in  the  commerce  of 
creek  might  be  expected. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $50,000. 

This  work  is  in  the  coUeotion  district  of  Perth  Amboy,  N.  J.  Nearest  light-lioasey 
Great-Beds  Light,  la  Baritan  Bay;  nearest  fort,  fort  at  Sandy  Hook,  X.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Am  boy,  during  the  fiscal  year  end- 
ing June  30,  1888,  $57,727.64. 

Original  estimate  (revised,  1885) 100,000 

Amount  appropriated 40,000 

Amount  expended 40,000 

Money  statement 

{Amount  (estimated)  required  for  completion  of  existing  project $30, 000. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  enui  ug  J  une  30, 1890    25, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F8. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet,  and  in  188J  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however, 
valued  at  $. •,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low-water, 
and  200  feet  wide  from  the  steam -boat  dock  to  the  8-foot  contour  ia  Rar- 
itan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $30,- 
020.51,  with  which  a  channel  had  been  dredged  from  the  8  foot  depth  in 
Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  width  of 
200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  increased  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carried  annually. 

There  has  been  no  appropriation  for  this  work  siiice  1882,  and  the 
expenditures  for  the  last  fiscal  year  have  amounted  to  $22.38  for  office 
expenses. 
•  The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
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feet  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecation  of  the  work  during  the  fiscal  year  ending  Jane 
30, 1890,  and  would  be  applied  to  dredging  the  channel  to  the  dimensions 
required  by  the  project,  which  would  add  materially  to  existing  facili- 
ties. 

Tbe  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  tbe  collection  district  of  Perth  Amboy,  N.  J.,  which  la  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay ;  nearest  fort, 
fort  at  Sandv  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy,  during  the  fiscal  year  end- 
ing June  30,  1888,  |57,727.64. 

Original  estimate  (1873) $30,475.00 

Revised  estimate  (1884^ 40,475.00 

Amount  appropriated 30,475.00 

Amount  expended,  including  outstanding  liabilities  July  1,  1888 30, 047. 89 

Money  statement 

July  1,  1887,  amount  available $454.49 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $22.38 

July  ^,  1888,  outstanding  liabilities 5.00 

27.38 

July  1,  1888,  balance  available 427.11 

I'  Amount  (estimated)  reanired  for  completion  of  existing  project 10, 000. 00 

J  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1890  10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  Sot  river  and 

[     harbor  acts  of  1866  and  1867. 


F9* 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  was 
obstructed  at  its  entrance  to  Keyport  Harbor  by  a  mud  flat,  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  3-foot  channel  was  too  narrow  and  tortnons  for  use.  Above 
this  flat  a  good  4-foot  channel  existed  to  1^  miles  above  the  month,  and 
thence  to  the  steam-boat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
at  the  freight  dock,  600  feet  above,  and  IJ  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  INotwithstanding  the  above  difELcnlties  it 
carried  commerce  valued  in  1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881,  and  provides 
for  dredging  achaunel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  the  mouth  to  Winkson  Greek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1887,  the  amount  expended  under  this  project  was 
$21,000,  with  which  a  channel  had  been  dredged,  giving  the  required 
depth,  from  the  mouth  to  the  freight  dock  at  .Mattawan,  with  widths 
varying  from  100  to  30  feet. 
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The  estimated  value gof  the  commerce  of  the  creek  had  increased  to 
over  $2,000,000,  in  18S5,  amounting  to  130,000  tons. 

There  has  been  no  appropriation  for  this  stream  since  1SS2 ;  there 
were  no  funds  available  for  the  past  fiscal  year,  and  there  have  been  no 
expenditures.  The  condition  of  the  stream  has  deteriorated  since  work 
was  suspended,  and  complaints  are  made  of  shoaling  at  the  mouth  of 
the  river.  There  has  been  no  increase  in  the  amount  of  commerce  re- 
ported above,  which  is  already  very  large  in  proportion  to  the  facilities 
offered  by  the  stream. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $12,120,  can  be  expended  profitably,  as  regards 
the  efficient  prosecution  of  the  work,  during  the  fiscal  year  ending  Juno 
30,  1890,  and  would  be  applied  to  dredging  the  cbaunei  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $12,120. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house  Great  Beds  Light,  iu  Raritan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
ing June  30,  1888,  $57,727.64. 

Original  estimate $33,120.00 

Amount  appropriated 21,000.00 

Amount  expended 21,000.00 

Money  statement 

C  Amount  (estimated)  required  for  completion  of  existing  project $12, 120.  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    12, 120.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1607. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  relative  to  commerce  of  Mattawan  Creek,  N.  J.,  during 
the  calendar  year  1887,  were  compiled  in  this  office  by  Mr.  C.  S.  Keisey,  surveyor, 
mainly  firom  statements  furnished  by  Mr.  J.  H.  Hornor,  of  Mattawan : 


Articles. 


Value. 


Exports. 

CoiDmon  brick 

Faim  produce  and  garden  truck  (estimated  from  Census  Heport) 

Total 

ImperU. 

Lumber  and  building  material 

Floor,  feed,  and  gram 

Pertilizers 

Coal 

Hardware 

Groceries  and  general  merchandise 

Total 

.  Total  commerce 


$96. 009 
100, 00« 


196,000 


28.  £00 
26,000 
55,000 
10.000 
15.SO0 
46,0U0 


181.000 
9n,000 


Digitized  by  VjOOQIC 


APPENDIX    F REPORT    OF    CAPTAIN    McC.    DERBY.  &65 

F  10. 
IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and  from 
300  to  150  feet  in  width,  from  the  mouth  of  the  river  to  Red  Bank,  on 
the  Xorth  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch,  9 
miles. 

lu  its  original  condition  the  river  was  mucli  obstructed  by  sandbars 
on  which  the  best  depths  at  mean  low  water  were,  at  the  mouth,  3,9 
feet ;  below  Highland's  Bridge,  5.4  feet;  at  Lower  Rocky  Point,  3.0  feet ; 
at  Bjirley  Point,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceanic,  5.5  feet;  be- 
low Bellevue,  3.  L  feet;  at  Seabright  Bridge,  4.12  feet ;  at  Jumping  Point, 
2.0  leet;  at  Sedge  Island,  2.8  feet.  A  survey  completed  in  April,  1887, 
shows  the  depths  at  these  points  to  be  5.9  feet,  5.9  feet,  7.7  feet^3.0  feet, 
7.8  feet,  7.2  feet,  4.5  feet,  7.2  ieet,  5.9  feet,  4.4  feet,  respectively.  No 
changes  are  known  to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$200, 128.58  had  been  expended  June  30,  1888, 

A  project  recommending  the  construction  of  stone  dikes  O3,  C4,  and  M 
was  approved  by  the  Chief  of  Engineers  July  13,  1887,  and  sealed  pro- 
posals were  invited  by  circular  letter,  and  opened  August  10,  1887  (ab- 
stract of  bids  herewith).  A  map  showing  the  proposed  work  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  780. 
A  contract  was  made  August  20,  with  F.  P.  Ea  tman,  the  lowest  bid- 
der, to  construct  the  djkes  at  98  cents  per  cubic  yard  of  stone ;  measured 
on  scows  and  delivered  in  the  dikes ;  the  work  was  to  be  completed  by 
November  1,  1887.  The  facilities  of  the  contractor  for  doing  the  work 
proved  to  be  inadequate;  the  contract  was  extended  to  December  1, 
and  again  to  May  15,  1888,  when  the  contractor  reported  his  inability 
to  complete  the  work,  having  delivered  1,843  cubic  yards  of  stone  which 
bad  been  placed  in  dikes  C3  and  C4. 

This  delay  caused  considerable  loss  to  the  United  States,  increasing 
the  cost  of  inspection  while  work  was  in  progress,  and  causing  the 
loss  of  the  bunches  of  piles  driven  to  mark  the  line  of  the  dikes,  nearly 
all  of  which  were  carried  away  by  the  ice  during  the  winter. 

On  May  17  the  work  was  again  advertised,  and  sealed  proposals  were 
opened  May  20  (abstract  herewith).  The  lowest  bidder  was  A.  J.Howell, 
with  whom  a  contract  was  make  June  7,  to  deliver  2,000  cubic  yards  of 
stone  at  $1.45  per  cubic  yard.  The  contractor  began  the  delivery  of 
the  stone  June  2,  and  has  carried  on  the  work  steadily  until  the  close 
of  the  fiscal  year,  when  all  the  stone,  2,011  cubic  yards,  had  been  re- 
ceived on  the  work,  and  all  had  been  placed  in  the  dikes  with  the  ex- 
ception of  one  load  of  333  cubic  yards. 

Dike  C4, 1,260  feet  long,  has  been  built  to  the  height  of  extreme  low 
water,  anil  4  feet  wide  on  top,  except  for  a  distance  of  30  feet  at  its  junc- 
tion with  C,  where  it  was  only  raised  to  2  feet  below  mean  low  water 
to  permit  the  passage  of  row-boats.  Dike  C3  has  been  built  to  the 
height  of  1  foot  above  mean  low  water,  and  from  4  to  0  feet  wide  on  top. 
This  completes  the  dike  for  the  x^resent,  though  it  will  lequire  more 
stone  later,  when  the  current  in  the  river  has  scoured  along  its  face 
and  caused  the  stone  to  settle. 

It  may  also  be  necessary  to  protect  the  top  of  the  dike  and  its  outer 
face  above  low  water  with  large  blocks  of  stone,  if  it  is  founil  that  ice 
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injares  the  present  stractare.    This  dike  is  1,304  feet  long,  and  has  cost 
$2,685.02,  as  follows: 

1,104  cable  yards  of  stone,  at  96  cents 11,081.92 

891  cubic  yards  of  stone,  at  $1.45 1,291.9& 

Piles  marking  line  of  dike 145.82 

Inspection >. 165.33 

Total 2,685.02 

This  makes  the  cost  of  the  dike  $2.06  per  linear  foot,  or  $1.93,  deduct- 
ing the  cost  of  inspection  for  comparison  with  the  pile-dikes  Ci  and  Cj, 
which  cost  $4.76  per  linear  foot.  It  is  believed  that  the  cost  of  main 
tenance  will  in  the  long  run  also  be  much  less  for  the  stone-dikes  than 
for  the  pile-dikes.  Nearly  all  of  the  latter  on  the  river  are  now  in  need 
of  repair ;  the  crib  at  the  end  of  0]  has  been  injured  by  the  ice,  and 
dikes  B  and  Gs  require  refilling  with  stone,  the  current  having  scoured 
away  the  bottom  outside  of  them,  allowing  the  sand  under  the  stone  to 
run  out,  so  that  the  latter  has  settled  several  feet. 

A  complete  series  of  tidal  observations  was  made  during  the  year,  8 
stations  being  occupied  with  self-registering  gauj^es.  1  he  records  are 
nearly  all  reduced,  and  most  of  the  stations  have  been  connected  with 
lines  of  levels. 

The  expenditures  during  the  fiscal  year  amount  to  $3,195.08,  as 
follows: 

Driving  guide-piles $401.00 

CoDstructi  ng  stone-dikes  (contract  of  August  20, 1887) 1, 625. 52 

Inspection  of  above 223.67 

Draughting  (old  records  and  new  work) 103.75 

Tidal  observations 451.64 

Administration • 389.50 

Total 3,195.06 

Whatever  appropriation  may  be  made  by  the  next  Congress  will  be 
expended  in  completing  the  dikes  and  dredging  the  shoals.  The  most 
economical  result  in  the  prosecution  of  the  work  can  be  obtained  if  the 
full  amount  required  to  complete  the  project  be  appropriated  at  once. 

The  Shrewsbury  Biver  is  susceptible  of  being  made  a  valuable  navi- 
gable river  at  moderate  expense.  Its  commerce  is  very  considerable, 
its  shores  are  thickly  settled  throughout  its  length,  the  country  is  very 
rich,  and  during  the  season  of  navigation  the  population  served  is  very 
large.  Six  steam-boats  make  regular  daily  tripslo  and  from  New  York, 
carrying  large  quantities  of  freight  of  all  descriptions,  and  doing  a  large 
passenger  traflBc.  Every  improvement  made  by  the  Government  has 
been  promptly  put  to  use,  and  on  two  occasions,  when  no  appropriations 
were  made  for  the  river  by  the  General  Government,  improvements  have 
been  made  in  the  stream  by  private  citizens  at  considerable  expense. 

In  addition  to  the  steamers  mentioned  a  large  number  of  small  sail- 
ing vessels  are  engaged  in  the  shipment  of  coal,  lumber,  sand,  fish,  and 
oysters.  The  tender  of  the  draw-bridge  at  Highlands  states  that  he  is 
obliged  to  open  the  draw  for  the  passage  of  vessels  upwards  of  one 
hundred  and  twenty-five  times  daily,  during  the  season. 

This  river  is  in  the  coUection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Navesink  Light,  and  the  nearest  fort  is  the  fort  at  Sandy 
Hook. 

Amount  of  revenue  coUected  during  the  fiscal  year  ending  June  30, 1888,  $57,727.64. 

Original  estimate  (revised  1887) $254,562.00 

Amoumt.  appropriated 204,500.00 

Amount  expended  (inolnding  outstanding  liabilities  and  amount  covered 
by  existing  contracts,  July  1,  1888)  203,145.88 
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Money  statement 


July  1, 1887  amount  available 17.456.50 

July  1,  1888,  amouDt  expended  during  f  seal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $3,085.06 

July  1, 1888,  outstanding  liabilities '. 101,35 

July  1,  1888,  amount  covered  by  existing  contracts 2, 915. 95 

6,102.38 

July  1,  1888,  balance  available 1,354.12 

Amount  appropriated  by  act  of  August  11, 1888 10,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 11, 354. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 062. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    40, 062. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraci  of  propawU  for  canstruoting  sione-dikee  in  the  Shrewshury  HiveTf  N.  J.,  opened 
at  the  U.  8,  Engineer  Office^  Army  Building,  Neto  York  City,  N,  T,,  at  12  o^ clock  m.  on 
August  10, 1887,  under  circular-letter  of  July  26, 1887. 


Na 


"NBme  and  address  of  bidder. 


Price  per 
cnbic  yard 
of  atone 
deliyered 
in  place. 


F.  P.  Eastman,  foot  of  Baat  80th  streetXew  York  City., 
John  A.  Bonker,  110  Wall  street  New  York  City 


10.  M 
1.35 


A  contract  was  made  Avgust  20, 1887,  with  F.  P.  Eastman,  the  lowest  bidder,  for 
furnishing  5,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  3,700  feet 
of  stone-dike. 

Ahetract  of  propoeaU  for  conetructing  9t0ne-dike8  in  theShrewshwry  Biioer,2f.  J,y  opened  at 
the  U.  S.  Engineer  Office,  Army  Buildingf  New  York  City,  N.  Y.,  at  12a'elook  noon,  on 
May  26, 1888,  undar  circular  of  May  17,  lh86. 


No. 

Name  and  addxe«i  of  bidder. 

• 

Price  per 
cabio  yard 
of  stone 
deUvered 
in  place. 

1 

John  A.Boaker,  110  Wall  street,  New  York  City 

01.50 

? 

Alex.  J.Howell,  830  West  Nineteenth  street,  New  York  City 

L40 

-  A  contract  was  made  June  7,  1888,  with  Alex.  J.  Howell,  the  lowest  bidder,  for 
furnishing  2,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  2,500  feet 
of  stone-dike. 


F  XX. 
IMPEOVEMENT  OF  MANASQUAN  RIVER,  NEW  JERSEY. 

In  it8  original  condition  this  stream  had  a  depth  of  from  6  to  4  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  it«  outlet  into  the  ocean  by  a  sand-spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  commttnicating  with  the 
ocean  across  shifting  sand-bars,  on  which  the  best  depth  did  not  ex- 
ceed IJ  feet  at  mean  low  water ;  mean  range  of  tide  2.4  feet.    In  severe 
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storms  this  chaunel  was  sometimes  entirely  closed  by  the  sand,  remaia- 
inff  so  until  the  fresh  water  in  the  river  had  accumulated  sufficiently  to 
force  >a  new  outlet.  Under  these  conditions  the  river  could  not  be  used 
by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river,  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of  6 
feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $39,000. 
with  which  two  jetties  had  been  constructed,  but  neither  to  its  full 
length,  appropriations  having  ceased  in  1882.  No  permanent  improve- 
ment had  been  effected. 

There  were  no  exi)enditures  on  account  of  this  work  during  the  year 
ending  June  30,  1888,  there  being  no  funds  available. 

Manasqnan  Inlet  was  examined  in  August,  1887.  High-water  mark 
north  of  the  inlet  had  not  changed  in  position,  remaining  aTew  feet  in- 
side of  the  outer  end  of  the  jetty,  but  south  of  the  inlet  the  beach  had 
made  out  several  hundred  feet,  and  a  sand-spit,  similar  to  the  one  that 
existed  in  1879,  masked  the  channel  between  the  jetties,  much  as  that 
of  1879  then  masked  the  gorge  of  the  natural  inlet.  A  heavy  storm  had 
lately  occurred,  like  those  which  formerly  closed  the  inlet  periodical^ 
at  long  intervals,  producing  the  same  result  as  formerly.  When  the 
waters  of  the  river  broke  through  the  beach  again  they  scoured  a  chan- 
nel behind  the  south  jetty,leaving  it  without  connection  with  the  shore; 
a  result  which  had  been  imminent  for  some  years.  The  inner  end  of 
this  jetty  was  in  the  deepest  water  of  the  inlet,  and  it  had  begun  to  go 
to  pieces.  If  it  were  intended  to  carry  out  the  original  project,  or  any 
other  project  for  improving  the  mouth  of  the  Manasqnan,  it  would  be 
advisable  to  spend  at  once  about  $:',000  to  put  this  dike  in  such  condi- 
tion as  to  prevent  its  entire  destruction ;  but  as  there  is  no  commerce 
on  the  river  now,  and  no  population  or  interests  sufficient  to  support  a 
trade  at  all  commensurate  with  the  cost  of  making  the  river  available, 
it  does  not  seem  likely  that  it  is  the  intention  of  Congress  to  complete 
this  work,  particularly  as  no  appropriation  has  been  made  for  it  in  sev- 
eral years.  As  the  south  jetty  serves  no  useful  purpose  in  its  present 
condition,  there  would  seem  to  be  no  reason  for  going  to  any  expense  to 
delay  its  destruction. 

If  it  is  tlie  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $33,01*0,  could  be  expended  profitably,  as  re- 
gards the  efficient  prosecution  of  the  work,  during  the  fiscal  year  end- 
ing June  30,  1890. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $33,000. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  K  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-hoase,  Great  Beds  Light  in  Raritan  Bay.  Nearest  fort, 
tort  at  Sandy  Hook,  N.  J. 

Amount  of  revenne  coUected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
ing June  :J0,  1888,  857,727.64. 

Original  estimate  (1879) $5->,  IJW.Oo 

Revised  estimate  (1^82) 7./,OOi^Oo 

Amount  appropriated 39,000.  Oq 

Amount  expended 39,00O.0q 

Money  statement. 

r Amount  (estimated)  required  for  completion  of  existing  project $33, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1890    3^),  000. 00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1860  and  18G7. 
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APPENDIX  G. 


IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF 
RIVERS  IN  NEW  JERSEY—HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES— DELAWARE 
BREAKWATER. 


BEPOBT  OF  LIEtlTENANT-fiOLONEL  HENRY  M,  ROBERT,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Delaware    River,    Pennsylvania    and 

Jersey. 

2.  Frankford  Creek,  Pennsylvania. 

3.  Schuylkill  River,  Pennsylvania. 

4.  Ice-harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-harbor  at  the  head  of  Delaware 

Bay,  Delaware. 

6.  Construction  of  iron  pier,  in  Delaware 

Bay,  near  Lewes,  Delaware. 

7.  Harbor  at  Delaware  Breakwater,  Dela- 

ware. 

8.  Rancocas  River,  New  Jersey. 

9.  Woodbury  Creek,  New  Jersey. 


10.  Mantua  Creek,  New  Jersey. 

11.  Raccoon  River,  New  Jersey. 

12.  Salem  River,  New  Jersey. 

13.  Cohansey  Creek,  New  Jersey. 

14.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 

16.  Survey  of  harbor  at  Atlantic  City, 

New  Jersey. 

17.  United  States  Commission  advisory  to 

the  Board  of  Harbor  Commissioners 
of  Philadelphia,  Pennsylvania. 


EXAMINATIONS  AND  SURVEY. 
18.  Thoroughfare  from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia,  Pa.j  July  6, 1888. 
Sib  :  I  have  the  honor  to  transmit  herewith  annnal  reports  for  the 
fiscal  year  ending  Jane  30, 1888,  of  the  river  and  harbor  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobebt, 
Lieut  Col,  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


G  z. 
IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  river  and  harbor  act  approved  August  5, 1886,  contained  an  ap- 
propriation of  $210,000  for  improving  Delaware  Biver,  Pennsylvania 
and  New  Jersey,  of  which  $30,000  was  to  be  applied  to  improving  the 
channel  between  Camden,  N.  J.,  and  Philadelphia,  Pa.,  and  $7,600,  or 
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80  much  thereof  as  may  be  needed,  was  to  be  expended  on  said  river 
and  its  tidal  tributaries  above  Bridesburgh. 

The  expenditure  of  this  appropriation  and  that  of  July  5,  1884,  has 
been  in  accordance  with  approved  projects  based  upon  the  recommen- 
dations of  the  Board  of  Engineers  of  1884  for  '^  the  permanent  improve- 
ment of  Delaware  River  and  Bay.^ 

During  the  past  fiscal  year  the  following  operations  have  been  iu 
progress : 

(1)  Examinations  at  points  between  the  upper  end  of  Petty's  Island 
and  Delaware  Bay,  to  determine  the  duration,,  direction,  and  velocity  of 
the  flood  and  ebb  tides,  and  the  running  of  a  line  of  levels  between  Tren- 
ton, F.  J.,  and  Cape  Henlope,  Delaware. 

(2)  Examinations  at  Five  Mile  Bar. 

(3)  Construction  of  a  brush  and  stone  dike  near  Mifflin  Bar,  between 
Hog  and  Maiden  islands. 

(4)  Construction  of  a  brush  and  stone  dike  below  Beedy  Island. 

(5)  Improvement  of  channel  across  Smith's  Island  Bar,  between  Cam- 
den and  Philadelphia.    . 

1.  TIDAL  OBSERVATIONS  AND  LEVELS  BELOW  BEIDESBXTRGH. 

The  Board  of  Engineers  of  1884  recommended  that  examinations  be 
made  at  special  pointa  requiring  improvement  between  Philadelphia 
and  the  bay  to  determine  by  means  of  borings  and  probings  the  charac- 
ter of  the  bottom  of  the  river  both  in  the  channels  to  be  improved  and 
over  the  sites  of  proposed  dikes ;  also  that  tidal  observations  be  made 
to  determine  the  duration,  direction,  and  velocity  of  tidal  currents ;  and 
that  a  line  of  levels  be  run  between  Cape  Henlopen  and  Trenton. 

A  large  part  of  this  work  had  been  accomplished  at  the  close  of  the 
previous  fiscal  year.  During  the  past  fiscal  year  the  field  work  of  the 
tidal  observations  was  completed,  and  the  necessary  work  done  to  con- 
nect the  lines  of  levels  previously  run.  The  study  and  discussion  of  the 
results  obtained  from  the  tidal  observations  and  the  levels  are  still  in 
progress. 

2.  EXAMINATIONS  AT  FIVE  MILE  BAR. 

A  dike  had  been  built  for  a  distance  of  3,000  feet,  and  to  the  height 
of  mean  low  water,  from  Fisher's  Point  towards  Petty's  Island  at  the 
close  of  the  fiscal  year  of  1886.  The  object  of  this  dike  was  the  im- 
provement of  the  channel  across  Five  Mile  Bar,  which  obstructs  the 
main  channel  just  above  Petty's  Island.  During  the  two  past  fiscal 
years,  since  operations  ceased  upon  the  dike,  frequent  examinations 
and  local  surveys  have  been  made  of  Five  Mile  Bar  to  determine  the 
extent  of  the  dike's  action  toward  the  improvement  of  the  bar.  From 
these  comparative  examinations  the  following  conclusions  are  reached : 
(1)  The  effect  of  the  dike  has  been  to  lower  the  crest  of  the  bar  about 
4  feet  throughout  a  distance  of  about  2,000  feet.  (2)  The  maximum 
effect  of  the  dike  was  reached  in  1886,  shortly  after  its  completion  to 
its  present  extension.  (3)  The  forces  operating  on  the  bar  tending  to 
reduce  its  height  along  the  crest  reached  a  condition  of  equilibrium  at 
least  a  year  ago,  since  whicti  time  no  appreciable  change  of  depth  has 
taken  place  on  the  bar  crest. 

The  best  channel  across  the  bar  now  carries,  as  it  did  la«t  year,  6^ 
to  7  feet  at  mean  low  water.  The  distance  from  the  head  of  the  dike 
to  the  upper  end  of  Petty's  Island  is  6,500  feet,  of  which  distance  3,000 
feet  are  covered  by  the  dike,  whose  crest  was  originally  at  the  level  of 
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low  water,  but  is  now  aboat  2  feet  lower.  From  the  action  already  ob- 
tained it  seems  highly  probable  that  to  simply  extend  the  work  as  a 
low-water  dike  would  result  in  increasing  the  lepgth  of  depression  of 
the  bar  crest  without  materially  increasing  the  depth  over  the  bar  be- 
yond about  6  feet  at  mean  low  water.  The  general  direction  of  the  bar 
is  nearly  parallel  with  the  dike;  therefore  the  action  of  the  latter  is  dif- 
fused over  nearly  the  whole  length  of  the  bar,  instead  of  being  concen- 
trated upon  a  particular  point. 

The  results  already  obtained  do  not  warrant  the  conclusion  that  a 
sufficiently  deep  channel  can  be  obtained  by  the  dike  if  left  at  its  pres- 
ent height,  even  though  it  be  considerably  extended,  which  will  con- 
nect the  deep  water  at  Fisher's  Point  with  the  deep-water  channel  on 
the  lower  side  of  the  bar.  The  deep  water  on  the  upper  side  of  the  bar 
is  evidently  the  result  of  ebb  tide  action,  while  the  deep  water  on  the 
lower  side  of  the  bar  is  due  to  flood  tide  action.  The  axes  of  these 
channels  are  nearly  parallel  but  about  1,400  feet  apart,  and  between 
them  lies  the  bar.  It  can  not  be  expected  that  a  limited  extension  of 
the  dike  will  materially  modify  the  character  and  tendency  of  its  pres- 
ent action. 

The  diverting  tendency  which  the  dike  has  already  exerted  upon  the 
flood  tide  suggests  the  possibility  of  valuable  results  to  be  obtained 
close  to  the  Pennsylvania  shore  by  a  still  greater  diversion  of  the  flood 
tide  into  the  Pennsylvania  channel  past  Petty's  Island,  and  consequent- 
ly across  the  bar.  This  would  be  obtained  by  the  ultimate  extension 
1  f  the  dike,  both  as  to  length  and  height.  The  passage  of  the  result- 
ing increased  tidal  volume  through  the  Pennsylvania  channel  past  Pet- 
ty's Island  would  be  greatly  facilitated  and  its  efficiency  greatly  in- 
creased by  widening  the  river  opposite  the  lower  half  of  the  island,  as 
already  recommended  in  the  repoi-t  of  the  Board  of  Engineers  of  1888, 
upon  the  removal  of  the  island  and  shoals  between  Philadelphia  and 
Camden. 

During  the  season  of  1887,  Prof.  Lewis  M.  Haupt  made  a  trial  on 
Five  Mile  B<ar  ot  the  value  of  his  system  of  current  deflectors  to  pro- 
duce a  deepened  channel  across  the  bar.  The  experiment  was  under- 
taken with  the  distinct  understanding  that  the  department  had  no 
power  to  grant  or  withhold  the  privilege  which  he  had  asked  for  as  long 
as  the  river  channels  were  not  injured,  and  the  Government  was 
involved  in  no  expense  in  connection  with  the  experiment;  that  the  ex- 
periment was  to  be  made  entirely  at  the  risk  and  responsibility  of  the 
inventor. 

The  current  reflectors  consisted  of  a  series  of  swinging  wooden  pan- 
els, hinged  at  their  tops  between  pairs  of  piles  placed  about  20  feet 
apart;  the  tops  of  the  panels  were  placed  slightly  above  the  plane  of 
mean  low  water  and  their  lower  edges  when  hanging  vertically  quite 
near  the  surface  of  the  bar.  tThe  panels  were  arranged  on  two  lines 
with  lengths  respectively  of  100  and  140  feet,  with  a  clear  opening  be- 
tween the  two  lines  of  135  feet.    In  the  words  of  Professor  Haupt: 

The  method  embodies  the  priuciple  of  the  utilization  of  the  snrface  curreuts,  either 
by  a  vertical  deflection  or  by  reaction,  in  combination  with  a  lateral  compression 
and  concentration  of  a  portion  of  the  ebb  and  dispersion  of  the  flood,  thns  producing 
a  greater  difference  in  the  amonnt  of  the  flood  and  ebb  movements  of  the  particles 
than  exists  in  a  natnral  or  unimproved  condition. 

The  deflectors  were  placed  on  the  bar  near  its  midlength  and  in  water 
from  6  to  9  feet  deep  at  mean  low  water.  They  remained  in  place  from 
July  to  November,  1887,  and  just  before  their  removal  a  detailed  sur- 
vey was  made  of  the  bar  and  a  special  survey  of  the  locality  occupied 
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by  the  deflectors.  •  This  survey  showed  that  their  action  bad  been  con- 
fined to  the  formation  of  a  trench  from  4  to  10  feet  deep  along  the  line 
of  the  deflectors,  and  the  deposition  of  the  excavated  material  in  a  ridge 
parallel  with  and  just  below  the  lines  of  the  trenches.  The  formation 
ol  the  trenches  and  their  parallel  ridges  was  caused  by  the  increased 
scour  of  the  tidal  currents  in  passing  under  the  lower  edges  of  the  panels. 
The  deflectors  did  not  seem  to  have  the  eflect  of  training  the  currents 
upon  the  bar  between  the  ends  of  the  deflectors  with  any  valuable  re- 
sults, aud  no  perceptible  deepening  of  the  bar  0(;curred  over  the  area 
wliich  it  was  proposed  to  improve  by  the  use  of  the  deflectors. 

In  connection  with  the  improvement  of  this  part  of  the  river  atten- 
tion should  be  drawn  to  the  value  of  the  improvt^ment  of  the  main  ship 
channel  west  of  Petty's  Island,  which  has  been  in  progri-^ss  under  late 
appropriations,  as  fully  attested  by  the  commercial  devc  lopment  which 
has  followed  close  upon  the  work  already  done.  The  increasing  devel- 
opment of  Port  Kichmond  and  the  terminal  railroad  facilities  thereat 
strongly  urge  the  importance  of  a  further  extension  of  the  deep  water 
channel  beyond  its  present  upper  limits. 

3.   DIKE  BETVTEEN  HOG  AND  MAIDEN  ISLANDS   (MIFFLIN  BAR). 

The  work  in  progress  at  this  locality  is  the  construction  of  a  random 
stone  dike  about  7,liOO  feet  in  length,  extending  between  Hog  and 
Maiden  islands.  The  object  of  this  dike  is  the  improvement  of  the  chan- 
nel over  Mifflin  Bar. 

During  the  past  fiscal  year  23,107.42  cubic  yards  of  stone  have  been 
placed  in  the  dike  under  two  contracts  with  Joseph  H.  Ward.  The 
first  contract,  dated  October  5, 1886,  was  completed  September  30, 1887, 
by  the  aggregate  delivery  of  40,016.42  cubic  yards  of  stone.  The  sec- 
ond contract,  dated  May  3,  1888,  for  the  delivery  of  12,000  cubic  yards 
of  stone,  is  now  in  progress,  and  has  resulted  in  the  delivery,  up  to  the 
close  of  the  fiscal  year,  of  6,869  cubic  yards  of  stone. 

In  its  present  condition  the  dike  is  7,200  feet  in  length,  of  which  5,300 
feet  has  been  brought  to  the  surface  of  mean  low  water  and  1,900  feet 
to  a  height  4  feet  below  that  plane.  With  the  completion  of  the  work 
to  be  done  under  the  existing  contract  the  top  of  the  dike  will  have 
been  brought  to  the  plane  of  low  water,  except  for  a  length  of  400  feet, 
where  an  opening  carrying  12  feet  at  mean  low  water  has  been  left 
across  the  dike  into  the  basin  behind  it.  This  basin  is  used  as  a  dump- 
ing ground  for  material  dredged  from  the  river  in  the  vicinity  of  Phila- 
delphia. 

Frequent  examinations  have  been  made  of  Mifflin  Bar  aud  the  river 
in  the  vicinity,  to  determine  th^  action  of  the  dike  as  already  built. 
During  the  past  fiscal  year  the  dike  has  been  raised  for  about  5,300 
feet,  or  three-fourths  of  its  length,  from  4  feet  below  to  the  plane  of 
mean  low  water.  A  comparison  of  the  present  depths  of  water  over 
the  bar  with  those  of  a  year  ago  does  not  show  any  material  change. 
The  traces  of  the  channel  dredged  in  1885  have  not  been  obliterated, 
the  distance  between  the  24-foot  curves  above  and  below  the  bar  is 
about  1,500  feet,  while  the  least  depth  between  these  limits  and  within 
a  channel  250  feet  wide  is  from  22J  to  23  feet  at  mean  low  water.  JSo 
marked  changes  have  taken  place  in  the  vicinity  of  the  dike  at  points 
where  undue  scour  had  been  apprehended.  To  produce  the  desired 
effect  upon  the  bar,  which  is  to  maintain  a  26-foot  channel  600  feet  wide, 
it  seems  probable  that  the  dike  will  ultimately  have  to  be  raised  to  the 
plane  of  high  water.' 
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The  cost  of  the  dike,  as  estimated  by  the  Board  of  Engineers  of  1884, 
was  $150,000.  The  amount  already  expended  in  the  construction  of 
the  dike,  together  with  the  amount  covered  by  the  existing  contract,  is 
about  $112,000. 

4.  DIKE  BELOW  REEDY   ISLAND. 

The  ultimate  object  of  the  work  in  progress  at  this  locality  is  the  im- 
provement of  the  main  ship-channel  just  below  Keedy  Island,  where  it 
is  obstructed  by  Dan  Baker  Shoal,  which  carries  a  depth  of  only  20 
feet  at  mean  low  water.  The  improvement  in  this  locality,  as  proposed 
by  the  Board  of  Engineers  of  1884,  is  to  be  accomplished  by  a  dike 
nearly  5  miles  in  length,  extending  from  the  lower  end  of  Reedy  Island 
to  a  point  on  the  right  bank  of  the  river  below  the  mouth  of  Blackbird 
Creek. 

Daring  the  past  fiscal  year  2,200  cubic  yards  of  brush-mattress  and 
18,299  cubic  yards  of  stone  have  been  placed  in  the  work,  resulting  in 
the  construction  to  the  plane  of  mean  low  water  of  2,000  linear  feet  of  dike 
extending  southward  from  the  lower  end  of  Beedy  Island,  and  the  jdacing 
of  the  brush-mattress  foundation  for  an  additional  distance  of  350  feet  in 
extension  of  the  2,000  feet  named.  This  work  has  been  accomplished 
under  two  contracts,  as  follows :  Under  a  contract,  dated  April  16, 1887, 
with  Milo  W.  Locke  for  the  construction  of  the  2,000  linear  feet  of  dike 
extending  south  from  Beedy  Island,  14,980  cubic  yards  of  stone  and 
2,013  cubic  yards  of  brush-mattress  foundation  were  placed  in  the  work, 
completing  the  contract  on  April  30, 1888.  Under  a  contract,  dated 
May  3,  1888,  with  the  Brandy  wine  Granite  Company  for  the  construc- 
tion of  about  2,000  linear  feet  of  dike,  in  extension  of  the  work  done 
under  the  previous  contract,  187  cubic  yards  of  brush-mattress  founda- 
tion and  3,319  cubic  yards  of  stone  have  been  placed  during  the  fiscal 
year.  The  dike  so  far  built,  and  that  contemplated  under  the  existing 
contract,  consists  of  a  brush  mattress  foundation  about  1  foot  in  thick- 
ness, witha  width  equal  to  the  widthof  thebaseof  the  dike, upon  which 
random  stone  are  deposited  until  the  top  of  the  dike  is  brought  to  the 
surface  of  mean  low  water. 

The  preliminary  borings  which  were  made  along  the  line  of  the  pro- 
posed dike  indicated  that  the  bottom  of  the  river  consists  of  quite  soft 
clay  to  a  depth  of  over  60  feet.  On  aecount  of  the  yielding  qualities  of 
the  foundation,  an  uncertainty  existed  as  to  the  sustaining  power  of 
this  soft  bottom  under  the  weights  which  would  be  imposed  upon  it, 
and  an  apprehension  was  felt  that  undue  scour  might  occur  along  the 
toe  of  the  dike.  To  guard  against  undue  settlement  a  continuous  mat- 
tress was  made  to  cover  the  entire  width  of  the  base  of  the  dike  in  sec- 
tions 50  feet  long ;  and  to  provide  against  scour  and  the  consequent 
undermining  of  the  foundation,  the  main  mattress  was  provided  with 
wings  or  curtains,  hinged  to  it  and  projecting  from  10  to  12  feet  outside 
of  the  toe  of  the  dike  on  each  side.  These  curtain  mattresses  were  loaded 
with  only  stone  enough  to  cause  them  to  sink  with  the  main  mattress 
and  to  follow  with  their  outer  edge  any  depression  which  might  be  pro- 
duced by  scour.  The  action  of  both  the  main  and  curtain  mattresses 
was  highly  satisfactory  in  accomplishing  the  desired  objects,  and  the 
same  method  will  be  continued  during  the  work  of  this  season.  The 
limited  extension  of  2,000  linear  feet  of  dike  already  made  is  too  slight 
to  yet  produce  any  valuable  effect  on  the  shoal  which  it  is  proposed  to 
nliimately  improve  through  the  agency  of  the  dike. 

The  dike  above  referred  to  commences  at  the  lower  end  of  Beedy 
Island  and  extends  therefrom  southward.  The  island  extends  from  the 
EN(J  88 43 
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north  end  of  the  dike  about  If  miles  up  the  river  on  the  line  of  the  ex- 
tension of  the  dike,  and  consequently  the  preservation  of  the  island  forms 
an  essential  part  of  the  plan  for  the  imi>rovement  of  Dan  Baker  Shoal. 
An  examination  of  ^he  island  made  last  fall  indicated  that  a  rapid  and 
dangerous  erosion  of  its  shore-lines  was  in  progress  near  its  lo\^erend, 
or  just  above  the  upper  end  of  the  dike,  which  threatened  a  breach 
across  this  part  of  the  island.  To  avert  such  a  contingency,  and  to  hold 
intact  the  remaining  narrow  strip  of  island  at  this  point,  an  inexpensive 
arrangement  ot  brush  was  applied  as  a  temporary  shore  protection  at 
the  weakened  point. 

To  obtain  the  definite  information  necessary  for  a  comparison  between 
the  past  and  present  condition  of  the  island  a  survey  was  made  in  De- 
cember, 1887,  which  carefully  located  the  existing  high  and  low  water 
shore-lines  of  the  island.  A  comparison  between  this  survey  and  those 
of  earlier  date  indicates  that  a  serious  erosion  has  occurred  along  both 
the  east  and  west  shore-lines  of  the  lower  one-third  of  the  island,  re- 
sulting in  a  loss  in  width  of  about  200  feet  from  the  former  and  125  feet 
from  the  latter  side  of  the  island,  and  reducing  the  width  of  the  fast 
land  from  over  325  leet  to  that  of  15  feet  near  the  lower  end  of  the 
island. 

The  urgent  necessity  for  preventing  further  erosion  and  giving  as- 
sured permanency  to  the  shore-lines  of  the  lower  part  of  the  island  is 
so  apparent  that  a  project  will  be  submitted  for  the  protection  of  this 
part  of  the  island  as  soon  as  another  appropriation  shall  render  funds 
available  therefor. 

5.   CHANNEL   ACROSS   SMITH'S  ISLAND  BAR. 

The  formation  of  this  channel  was  undertaken  during  the  previous 
fiscal  year,  in  compliance  with  the  river  and  harbor  act  of  August  5, 1886, 
which  provided  that,  from  the  appropriation  of  $210,000  for  improving 
Delaware  River  irom  Trenton,  ]S\  J.,  to  its  mouth,  $30,000  was  to  be 
applied  "  to  improving  the  channel  between  Camden,  N.  J.,  and  Phila- 
delphia, Pa." 

The  necessity  for  an  improved  channel  between  Camden  and  Phila- 
delphia, and  the  general  plan  suggested  for  obtaining  such  a  channel, 
is  stated  in  the  Rei)ort  of  tbe  Chief  of  Engineers  for  1886,  pages  806  and 
826.  The  details  of  the  plan  as  carried  into  effect  arc  fully  stated  in  the 
Heport  of  the  Chief  of  Engineers  for  J  887,  pages  790-794. 

During  the  past  fiscal  year,  under  an  agreement  with  the  American 
Dredging  Company,  20,000  cubic  yards  of  material  were  removed,  at  the 
rate  of  12  cents  per  yard,  from  the  eastern  half  of  the  channel  in  the 
formation  of  a  cut  120  feet  wide  and  from  10  to  12  feet  deep  at  mean 
low  water.  This  work  was  done  in  the  month  of  August,  1887,  and  dur- 
ing the  balance  of  the  season  this  deepened  channel  was  maintained 
without  shoaling.  An  examination  just  completed  shows  that  a  chan- 
nel of  the  following  dimensions  now  exists :  Six  feet  deep  at  mean  low 
water,  with  a  minimum  width  of  120  feet ;  8  feet  deep,  with  a  width  of 
70  feet ;  and  10  feet  deep,  with  a  width  of  50  feet.  The  channel  as  it 
exists  is  maintained  by  the  ebb-tide,  and  lies  with  its  axis  about  par- 
allel to  and  100  feet  north  of  the  lower  line  of  revetment. 

As  stated  in  previous  reports  on  this  work,  it  is  considered  that 
annual  dredging  may  have  to  be  resorted  to  in  order  to  maintain  the 
channel  at  a  depth  of  10  feet  at  mean  low  water. 

The  object  of  the  revetment  is  to  diminish  the  annual  cost  of  main- 
taining this  channel.    Its  gross  cost,  including  siiperintendence-  and 
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office  expenses,  was  in  round  numbers  $17,000  and  it  is  believed  that 
it  will  prove  of  that  amount  of  service  to  commerce. 

In  connection  with  the  improvement  of  the  channel  across  Smith's 
Island  Bar,  attention  is  called  to  the  subject  of  the  removal  of  the  islands 
and  adjacent  shoals  lying  between  Philadelphia  and  Camdeu  as  set 
forth  in  the  report  on  "  the  Delaware  Eiver  between  Philadelphia,  Pa., 
and  Camden,  N.  J. 

Should  the  improvement  of  this  part  of  the  river  be  specially  under- 
taken by  the  acts  of  Congress,  no  further  appropriation  would  be 
required  for  the  improvement  of  the  channel  across  Smith's  Island  Bar. 

In  the  best  interests  of  the  work  and  of  commerce  it  is  recommended 
that  all  funds  for  the  improvement  of  the  main  channel  of  the  Delaware 
Biver  should  be  hereafter  appropriated  under  the  general  title  of  ^^  Im- 
provement of  Delaware  River,  Pennsylvania  and  New  Jersey."  The 
Improvement  recommended  by  the  Board  of  1884  is  the  formation  of  a 
<3hannel  from  a  point  in  the  river  near  the  upper  part  of  Philadelphia  to 
deep  water  in  the  Delaware  Bay,  with  a  least  width  of  600  feet,  and 
liaving  a  depth  of  26  feet  at  mean  low  water.  This  is  to  be  accom- 
plished, except  at  Schooner  Ledge,  where  solid  rock  is  to  be  removed, 
by  means  of  regulating  and  contracting  works,  aided  where  necessary 
by  dredging.  GDhe  estimated  cost  of  the  work  recommended  is  about 
^2,425,000.  This  estimate  is  exclusive  of  the  cost  of  any  improvement 
of  that  part  of  the  river  between  Bridesburg  and  Trenton,  for  which  a 
project  and  estimate  are  yet  to  be  submitted.  It  is  also  exclusive  of 
any  expenditures  for  the  formation  of  an  improved  cross-river  channel 
between  Philadelphia  and  Camden. 

An  appropriation  of  $600,000  towards  carrying  into  effect  the  project 
of  1884  is  recommended  for  the  fiscal  year  ending  June  30, 1890,  to  be 
applied  to  dredging  and  dike  construction,  together  with  any  necessary 
surveys  and  observations,  all  in  accordance  with  the  projects  for  the 
permanent  improvement  of  Delaware  Biver  and  Bay. 

The  Delaware  River  is  tributary  to  the  following  collection  diBtricts:  Trenton, 
Philadelphia,  Delaware,  and  Bridseton. 

The  amount  of  reyenne  collectea  in  these  districts  during  the  year  ending  Decern- 
l)er  31,  1887,  was  J17, 880,673.80. 

Total  amount  appropriated  for  improvement  of  Delaware  Biver  from 

1836  to  June  30, 1888 $1,762,000.00 

Total  expenditures  to  June  30,  1888 1,691,564.89 

Total  amount  appropriated  on  present  project  to  June  30, 1888 410, 000. 00 

Total  expenditures  on  present  prqjeot  to  June  30, 1888 339.564.89 

Money  statement. 

Jnlyl,  1887,  amount  available : |94,594.64 

July  1,  1887,  covered  by  existing  contracts 43,581.98 

138,176.62 
July  1, 1888.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1887 167,741.51 

July  1,  1888,  outstanding  liabilities 8, 195. 58 

July  1,  1888,  amount  covered  by  existing  contracts 36, 205. 04 

112, 142. 13 

July  1, 1888,  balance  available 26,034.49 

Amount  appropriated  by  act  of  August  11, 1888 250.000,00 

Amount  available  for  fiscal  year  ending  June  30,  1889 276, 034. 49 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 965, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  ahd  1867. 
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Abstract  of  proposals  for  furnishing  and  depositing  stone  in  oonstrticiing  a  dike  in  Delti' 
ware  River  near  Mifflin  Bary  opened  April  27,  1888,  by  Lieut.  Col.  Eenry  M.  Bob&rtf 
Corps  of  Engineers. 


No. 


Names  and  addresseB  of  bidders. 


John  Satterlee,  Englewood,  N.  J 

Brandy  wine  Granite  Company.  Wilmington,  Del... 

Greorge  R.  Stephenson,  Lapidam.  Md 

Joseph  E.  Spencer  and  W.  W.  Yirdin,  Lapidam,  lid 

Joseph  H.  Ward,  Ridley  Park,  Pa 

John  A.  Booker,  NowYork,  N.  Y 


Price  pear 
oabio  yard. 


1.76 
2.10 
2.  OS 
1.10 
LOO 


Contract  (dated  May  3,  1888)  awarded  to  Joseph  H.  Ward.    In  progress. 


Abstract  of  proposals  for  constructing  a  dike  in  Delaware  River  from  the  lower  end  of  JSeeip 
Island,  opened  April  27,  1888,  by  Lieut  Col.  Senry  M.  Bobert,  Corps  of  Engineers, 


No. 


Names  and  addreaaes  of  bidden. 


Approximate  qiuaUtiee. 


Brash  mat- 
tresa.  4,000 
cnbio  yards. 


Stone, 

20,000  oabic 

yards. 


John  Satterlee,  Bnglewoodf  N.J 

John  A.  Bonker,  New  York,  N.  Y 

John  C.  GhnrohiU,  Jr.,  Bnrlington,  Vt 

Ira  Lnnt,  New  Castle,  Del 

Brandywine  Granite  Company,  Wilmington,  Del 


Parott.yd^ 
01.84 
L70 
LOO 
L74 
L65 


Peircu.yd. 
0L7O 
L76 
L74 
L54 
L45 


$48,100 
41,800 
42.800 
87,700 
86^200 


Contract  (dated  May  3,  1888)  awarded  to  the  Brandywine  Granite  Company, 
progress. 


COMMERCIAL  STATISTICS. 
POST  OF  PHILADBIPHIA. 

VomesHo  and  foreign  entrances  and  clearanoes^  1887. 


Glass. 


Entered  from  foreign  ports. 


With  cargoes.         In  ballast. 


Cleared  for  foreign  ports. 


With  cargoes.         In  ballast. 


American  steam-ressels . 
American  sail-vessels. . . . 
Foreign  steam-vessels  ... 
Foreign  sail-vessels 


No. 
15 
308 
531 
400 


Tons, 
2.%  742 
146, 006 
706, 761 
884,801 


No. 
2 
5 
18 
13 


Tons. 

6,778 
17, 028 
14, 813 


No. 
13 
205 
247 
515 


Tons. 
23,869 
125, 025 
358,131 
424, 551 


No. 

4 

6 

47 

18 


Tons. 

1,107 

2,513 

33,230 

6.575 


Valne  of  exports $33,813,C 

Yalne  of  imports: 
rdnty.. 


Preeof  dnty 5,708,871 

Subject  to  dnty 88,808,527 

80. 672;  886 
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Statement  of  revenue  collections. 


Year. 


Amount    re- 
oeived. 


iBorease  for 
year. 


1M4 
1886 
1886. 
1887. 


$12, 590, 451. 86 
18,916,553.66 
16,303,918.77 
17. 950, 235. 10 


$270. 141. 34 
1, 385, 101. 80 
2, 388, 365. 11 
1, 046, 31&  33 


Comstwise  entrances  and  clearances. 


ClftM  of  vessels. 

Entered. 

Cleared. 

flteamers ■  .... 

1,539 
19 
77 
52 

2,727 

1,819 
8 

Ships 

Barks 

89 

Britfs : 

69 

Sohooners - - -    

2,820 

Total 

4,414 

4,805 

Statement  of  vessel  movement  to  and  from  Port  Bichmond  Piers^  Delaware  River  fronts  for 
the  year  ending  December 'dl,  IS67, 


Class. 


Number. 


Steamer 

Sailing  vessels 

Oanal-Doats  and  barges . 


864 
1^967 
3,367 


Total 


6,198 


Freight  statement 

Seoeived :         * 

Foreign  iron^ore tons..       415.000 

Skipped : 

Coal do...     1,919,850 

Grain bushels..    3,882,647 

Vessels  arriving  at  and  departing  from  the  Delaware  and  Raritan  Canal  at  Bordentown 
during  the  year  ending  December  31,  1887. 


Description. 


Arrivals. 


Departures. 


Steamers 

Sailing  vessels., 

SSgr:-.-.;.;.". 


ITo. 
720 
117 

2,763 
83 


Total . 


3,683 


Tont. 
74,898 
19. 824 

450,474 
6,807 


No. 

660 

6 

1,546 

35 


552,003 


2,247 


Tout. 

68,640 

246 

180,946 

8,925 


258,766 


A  total  of  5|930  loaded  vessels  carrying  810,759  gross  tons  freight.  The  estimated 
Tala©  of  shipments  arriving,  552,003  tons,  was  $12,171,66^,  and  that  of  departing, 
258,756  tons,  at  $8,320,593,  a  total  of  |20,492,259. 

The  canal  collector  at  Bordentown  estimates  the  tonnage  by  water  to  and  from 
Bordentown  during  the  year  not  entering  the  canal  and  therefore  not  included  in  the 
above  statement,  as  follows : 

Tons. 

Steamers 30,000 

Sailing  vessels 2,000 

Barges 210,000 

Total 242,000 
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Staievient  of  vesiele  passing  through  the  Chesapeake  and  Delaware  Canal  to  and  from  Dela- 
ware Biver  during  the  year  ending  December  31,  1887. 


Description. 


Stoamors 

Sailing vesaela  ........ 

Canal- boat«  and  barges 
Rafts 

Totel 


Arrivals.     1  Departures. 


878  , 

891 

L6il  < 

1,713 

2,051  1 

2,0:a 

171  ■ 

1 

A 

4,711  i 


4,631 


Freight  statement. 


Articlea. 

Received. 

Sfaippeil. 

Coal 

tons.. 

208,793 
344. 013 

100, 12T 
119.134 

General  merchandise 

do  .. 

Total 

552,800 

219,261 

The  forepfoiDg  information  was  furnished  by  the  Philadelphia  Board  of  Trade,  Mr. 
F.  W.  Taylor,  of  the  Philadelphia  Grain  Elevator  Company,  Mr.  George  M.  Taylor^ 
auditor  freight  receipts,  Pennsylvania  Railroad  Company,  and  Mr.  C.  L.  Nicholson, 
secretary  Chesapeake  and  Delaware  Canal  Company. 

In  obtaining  reliable  information  of  the  coastwise  coi^merce  of  the  Delaware  River 
the  difficulties  are  much  greater  than  with  the  foreign  commerce,  owing  to  the  fact  that 
no  official  public  record  is  required  of  the  cargoes  of  coastwise  vessels,  and  the  in- 
formation can  only  be  obtained  from  the  private  records  of  those  interested  in  sach. 
commerce.  Apai;t  from  the  objection  many  might  have  to  the  work  of  furnishing  in- 
formation covering  a  commerce  probably  exceeding  in  value  $100,000,000, 1  find  there 
is  objection  to  making  public  information  of  a  private  character  showing  to  rival 
interests  the  amount  of  business  carried  on  between  particular  points  by  certain 
steam-ship  companies. 

THE   DELAWARE    RIVER    BETWEEN    PHILADELPHIA,    PENNSYLVANIA^ 
AND  CAMDEN,  NEW  JERSEY. 

By  the  joint  resolution  of  Congress  dated  February  17, 1888,  the  Sec- 
retary of  War  was  authorized  to  appoint  a  board  of  three  engineers 
from  the  United  States  Army,  whose  duty  should  be  to  examine,  in  all 
their  relations  to  commerce,  the  islands  known  as  Smith's  Island,  Wind- 
mill Island,  and  Petty 's  Islaud,  in  the  Delaware  River,  between  the 
cities  of  Philadelphia  and  Camden,  to  determine  whether  these  islands 
or  any  shoal  in  the  river  between  or  adjacent  to  the  islands  constitute 
an  obstruction  to  the  commerce  of  the  Delaware  River  between  the  States 
of  Pennsylvania  and  New  Jersey  ;  and  with  a  view  to  their  removal  to 
report  a  plan  with  the  estimate  of  .cost  for  such  removal  in  whole  or  in 
part,  including  the  probable  cost  to  the  Government  of  said  islands. 

To  carry  this  resolution  into  ettect  $5,000  was  appropriated. 

As  covering  the  requirements  of  this  resolution  the  following  report 
of  the  Board  of  Engineers  was  made  under  date  of  Match  30,  1888 : 

Money  statement 

Amount  appropriated  by  joint  resolution  of  Congress  dated  Februarv  *27y 

iHdH ;....  15.000. 00 

July  1,  1888,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18«7 534.72 

Jnly  1,  1888,  balance  available 4,465.28 
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REPORT  OP  BOARD  OP  ENGINEERS. 

Philadelphia,  Pa.,  March  30, 1888. 

Sir  :  The  Board  of  Bugineers  constituted  by  your  order  of  March  10 
has  the  honor  to  submit  the  following  report : 

The  instructions  to  the  Board  are  containetl  in  the  joint  resolution  of 
Congress,  which  is  quoted  in  fall  below : 

JOINT  RESOLUTION  aathorizing  the  Secretary  of  War  to  appoint  a  Board  of  three  engineers  to 
examine  and  report  in  relation  to  the  Delaware  River  between  the  city  of  Philadelphia,  Pennsyl- 
vania, and  Camden,  New  Jersey,  and  for  other  purposes. 

# 
.  Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled^  That  the  SecretJiry  of  War  be,  and  he  is  hereby,  authorized  to 
immediately  appoint  a  Board  of  three  engineers  from  the  United  States  Army,  whose 
daty  it  shall  be  to  examine,  in  all  their  relations  to  commerce,  the  islands  known  as 
Smithes  Inland,  Windmill  Island,  and  Petty's  Island,  in  the  Delaware  River,  between 
the  city  of  Philadelphia,  in  the  State  of  Pennsylvania,  aod  the  city  of  Camden,  in 
the  State  of  New  Jersey,  which  Board  shall  forthwith  report  to  the  Secretary  of  War 
as  to  whether  said  islands  or  any  shoal  in  the  said  river  between  or  adjacent  to  the 
said  islands,  or  any  of  them,  constitute  an  obstruction  to  the  commerce  of  the  Dela- 
ware River  or  to  the  passage  of  vessels  between  the  said  States;  and  with  a  view  to 
removin|[  said  islands  and  shoals,  to  report  a  plan  with  the  estimate  of  cost  for  their 
removal  m  whole  or  in  part,  and  for  the  improvement  of  the  harbor  of  the  port  of 
Philadelphia,  including  the  probable  cost  to  the  Government  of  said  islands  so  as  to 
secure  free  and  uninterrupted  commerce  upon  the  said  Delaware  River,  and  the  un- 
obstructed passage  of  vessels  to  and  from  and  between  the  said  States:  and  the  sum 
of  five  thousand  dollars,  or  so  much  ther  )of  as  shall  be  necessary,  is  hereby  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
defray  the  expenses  of  such  survey  and  report. 
Passed  the  House  of  Representatives  Feomary  17,  1888. 
Attest:  Jno.  B.  Clark, 

Clerk. 

The  Board  met  in  Philadelphia  at  11.30  a.  m.,  March  21,  and  in  the 
afternoon  made  a  personal  examination  of  the  river  from  the  head  of 
Petty's  Island  to  Gloucester,  covering  about  7  miles  of  the  city  front, 
in  company  with  a  number  of  gentlemen  representing  the  various  mer- 
cantile bodies  and  corporations  most  interested  in  developing  the  com- 
merce of  the  port  of  Philadelphia. 

The  Board  continued  in  session  the  next  day,  listening  to  statements 
made  by  various  parties  interested  in  the  proposed  improvement  and 
examining  the  maps  of  the  harbor  of  Philadelphia. 

The  Board  requested  the  Philadelphia  Board  of  Trade  to  furnish  it 
with  a  statement  of  the  commercial  requirements  that  demand  the  re- 
moval of  the  Islands  in  front  of  the  city,  and  also  with  an  estimate  of 
the  probable  cost  of  these  islands,  or  so  much  of  them  as  should  be  re- 
moved. 

To  enable  these  papers  to  be  prepared,  the  Board  adjourned  to  the 
28th  instant,  when  it  continued  its  consideration  of  the  subject  referred 
to  it,  completing  its  labors  on  the  30th  of  March. 

The  Delaware  River  in  front  of  the  city  of  Philadelphia  was  thor- 
oughly surveyed  in  1878  for  the  city,  by  the  United  States  Coast  and 
Geodetic  Survey,  and  since  then  the  bars  or  portions  of  them  have  been 
several  times  surveyed  by  the  United  States  Engineer  Department. 
Forty-three  borings  were  made  in  the  Delaware  River  between  Coop- 
er's and  Kaighn's  points  in  1874,  by  Mr.  Samuel  Melvin,  for  a  bridge 
company.  All  of  these  borings  appear  to  have  struck  rock  at  a  depth 
nowhere  less  than  39  feet  below  low  water,  while  on  the  bar  just  above 
Smith's  Island  Rock  was  only  reached  at  a  depth  of  over  100  feet. 

Thirty-three  holes  were  bored  in  1883,  under  the  direction  of  General 
Weitzel,  United  Slates  Engineers,  on  Smith's,  Windmill^  an*!  Potty's 
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islands,  to  ascertain  if  at  any  point  on  these  islands  an  excavation  to  a 
depth  of  24  feet  below  mean  low  water  woald  reach  rock.  The  conclu- 
sion, from  the  best  evidence  attainable,  is  that  no  removal  of  rock  will 
be  needed  to  carry  out  the  plan  reported  by  the  Board,  and  the  esti- 
mates submitted  arc  on  that  basis.  I  or  absolute  certainty  on  this  point 
some  further  examinations  may  be  required,  but  the  Board  does  not  feel 
at  liberty,  considering  the  urgency  of  its  instructions,  to  delay  making 
a  report  for  that  purpose. 

smith's     and      windmill      islands    and     the     SHOALS     ADJACENT 
•  THERETO. 

Smith's  and  Windmill  islands  lie  in  the  Delaware  River,  between 
Philadelphia  and  Camden,  opposite  the  centers  of  those  cities,  and 
about  800feet  from  the  ends  of  the  Philadelphia  Wharves,  which  are  very 
short  here,  in  no  case  exceeding  260  feet  in  length.  The  two  islands 
are  in  the  State  of  Pennsylvania,  and  are  separated  by  a  narrow  cut 
about  130  feet  wide,  maintained  by  a  ferry  company.  They  only  slightly 
exceed  a  half  mile  in  length ;  but  there  are  shoals  above  and  below,  the 
the  upper  one  extending  1  mile  to  Cooper's  Point,  the  upper  limit  of 
Camden,  having  on  it  less  than  6  feet  at  mean  low  water.  The  shoal  be- 
low the  islands  Is  not  so  long,  but  for  a  distance  of  a  half  mile  below 
Windmill  Island  there  is  less  than  12  feet  depth  upon  it  at  mean  low 
water. 

These  two  islands,  with  the  adjacent  shoals,  thus  practically  form  a 
continuous  obstruction  in  the  river  opposite  the  centers  of  the  water 
fronts  in  both  Philadelphia  and  Camden,  extending  IJ  miles,  if  we  con- 
sider only  the  portions  of  the  shoals  having  less  than  6  feet  of  water, 
or  2  miles  if  we  include  all  of  the  shoals  covered  with  less  than  lii  feet. 
The  width  of  even  the  12foot  channel  between  this  obstruction  and  the 
heads  of  the  Philadelphia  Wharves,  for  1 J  miles,  is  from  750  to  1,000 
feet,  and  the  wharves  can  only  be  extended  by  diminishing  this  width, 
already  too  small.  The  greatest  length  of  these  docks  is  but  2()0  fe^t, 
as  stated  above,  while,  as  is  well  known,  the  larger  ocean  steam-ships 
are  much  longier.  The  part  of  the  river  on  the  Camden  side  of  the  isl- 
ands is  almost  useless  as  a  portion  of  the  harbor,  as  it  is  thus  so  thor- 
oughly cut  off  from  the  Philadelphia  side. 

To  avoid  misapprehension  it  is  proper  here  to  state  that  there  is  a 
depth  of  over  26  feet  at  low  water  in  a  narrow  channel  as  far  up  as  the 
wharves  of  the  Beading  llailroad. 

Near  the  wharves  on  the  Philadelphia  side  the  depth  is  much  greater 
than  necessary,  in  some  places  exceeding  50  feet,  and  adds  greatly  to 
the  cost  of  wharf  extension  on  that  important  front. 

These  islands,  with  their  dependent  shoals,  are  to  be  considered  from 
two  points  of  view.  They  are  certainly  a  hindrance  to  the  cross-river 
navigation  between  Philadelphia  and  Camden.  This,  however,  is  a 
matter  rather  of  ferriage  between  the  two  cities,  which  could  be  pro- 
vided for  at  a  comparatively  small  cost  by  one  or  more  revetted  cuts. 
Besides,  however,  being  obstructions  as  just  stated  to  tJie  cross  traffic 
between  Philadelphia  and  Camden,  these  islands  and  shoals  practically 
reduce  the  width  of  the  Delaware  opposite  them  on  the  Philadelphia 
side  to  about  750  feet. 

This  channel  might  be  wide  enough  to  accommodate  the  vessels  pass- 
ing through  it  were  it  not  for  the  fact  that  it  is  lined  with  docks,  out 
of  and  into  which  vessels  must  pass,  which  requires  them  to  swing 
across  the  channel.    The  up  and  down  navigation  is  also  interfered 
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with  by  the  cross-river  boats.  The  carrent  on  this  concave  shore  is 
rapid  and  increases  the  difficulties  of  the  situation. .  The  heads  of  the 
wharves  are  occupied  by  boats,  and  vessels  over  260  feet  in  length  in 
these  docks  must  project  into  the  channel,  thus  further  contracting  its 
narrow  limits. 

In  time  of  freshets,  and  especially  when  the  river  is  filled  with  run- 
ning ice,  the  difficulties  are  further  increased.  For  the  reasons  thus 
given  the  Board  concludes,  in  the  language  of  the  joint  resolution,  that 
these  islands  and  shoals  do  <'  constitute  an  obstruction  to  the  commerce 
of  the  Delaware  Biver  and  to  the  passage  of  vessels  between  the  States 
of  Pennsylvania  and  New  Jersey." 

PETTY'S  ISLAND. 

Petty's  Island,  in  the  State  of  New  Jersey,  lies  about  2  miles  above 
the  head  of  Smith's  Island,  the  two  being  almost  connected  by  shoals. 
It  is  about  2  miles  long  and  has  an  area  of  about  360  acres  above  low 
water.  The  channel  between  the  island  and  Philadelphia  is  about  2,400 
feet  wide  at  its  upper  end,  gradually  diminishing  to  1,120  feet  at  the 
lower  end,  where  it  can  legally  be  further  reduced  to  1,000  feet  when- 
ever the  riparian  owners  choose  to  extend  the  wharves  on  the  island. 

While  this  island  can  not  properly  be  said  to  be  itself  a  great  ob- 
struction to  navigation,  its  existence  complicates  the  situation.  Behind 
it  is  a  channel  carrying  nearly  half  the  water  of  the  river,  which  on  the 
ebb  tide  comes  around  the  island  at  a  great  angle  with  the  other  chan- 
nel, forcing  the  current  still  more  against  the  concave  shore  on  the 
Philadelphia  side.  The  eflfect  of  this  is  to  increase  the  velocity  of  the 
ebb  current  where  it  strikes  the  Philadelphia  shore  and  to  diminish  it 
towards  the  Camden  side,  where  it  is  already  too  small. 

Petty's  Island,  with  its  present  shape  and  size,  is  also  an  obstruction 
to  the  navigation  of  the  Delaware  to  the  extent  of  diminishing  the 
Philadelphia  channel  at  its  lower  end  to  about  one-half  the  width  at  its 
«pper  end. 

SHOALS  ADJACENT   TO  PETTY'S   ISLAND. 

The  shoal  at  the  lower  end  of  Peity's  Island  can  hardly  be  deemed 
an  Obstruction  to  navigation  so  long  as  Petty's  Island  remains  as  at 
present.  If  the  channel  between  the  lower  end  of  the  island  and  the 
Philadelphia  shore  is  widened,  then  it  would  be  necessary  also  to  widen 
it  past  this  shoal. 

Near  the  upper  end  of  Petty's  Island  is  a  large  shoal,  known  as  Five 
Mile  Bar,  which  extends  diagonally  up  and  across  the  river  to  the  Penn- 
sylvania shore.  This  shoal  has  less  than  C  feet  of  water  on  it  for  more 
than  a  mile  of  its  length,  and  the  deepest  channel  across  it,  which  is 
very  narrow  and  near  Potty's  Island,  carries  less  than  10  feet  at  mean 
low  water.  Immediately  above  it  is  a  deep  channel  for  several  miles 
up  the  river,  a  26foot  channel,  at  least  200  feet  wide,  extendiuir  up 
some  3  miles,  or  more  than  a  mile  above  the  Frankford  Arsenal,  and  an 
18-foot  channel  extending  to  the  upi)er  limits  of  Philadelphia,  8  miles 
above  the  head  of  Petty's  Island,  which  can  be  readily  increased  to  a 
depth  of  24  feet  by  improving  one  bar. 

This  shoal  is  a  serious  obstruction  to  the  commerce  of  the  Delaware 
Biver,  cutting  off  the  upper  part  of  Philadelphia,  including  the  Frank- 
ford  Arsenal,  from  the  advantages  of  deep-water  navigation. 
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WHARF   OR  PORT- WARDEN  LINES. 

Any  plan  for  the  improvement  of  the  harbor  of  Philadelphia  mast 
embrace  both  shores.  If  the  United  States  undertakes  the  iurprove- 
ment  of  this  harbor,  it  should  be  on  condition  that  the  wharf-lines  on 
both  sides  of  the  river  be  controlled  by  the  Secretary  of  War.  They 
are  at  present  controlled  by  two  different  States,  either  one  of  which 
can  change  its  own  at  pleasure. 

As  long  as  this  condition  of  affairs  exists,  it  is  useless  to  attempt  any 
general  scheme  of  improving  this  harbor.  Only  last  year  the  ]^ew 
Jersey  Riparian  Commissioners  advanced  their  wharf-line  300  feet  in 
front  of  Camden,  and  if  the  islands  were  removed  they  might  advance 
it  300  feet  farther  and  prevent  the  extension  of  the  Philadelphia 
wharves.  At  the  same  time  they  advanced  the  wharf-line  around 
Cooper's  Point  250  feet,  thereby  damaging  the  river  if  the  wharves  are 
ever  built  out  to  this  line.  The  present  exterior  wharf- line  at  Cooper's 
Point,  established  last  year,  is  800  feet  beyond  the  shoreline  of  1843. 

This  Board  is  of  opinion  that  the  law  making  the  first  appropriation 
for  improving  the  harbor  of  the  port  of  Philadelphia  should  place  under 
the  Secretary  of  War  the  establishment  of  the  wharf-lines  on  both  sides 
of  the  Delaware  River,  from  the  lower  to  the  upper  limit  of  the  city  of 
Philadelphia,  giving  him  power  to  alter  these  lines  if  he  deems  it  nec- 
essary, and  no  money  should  be  expended  until  he  has  both  present  and 
future  control.  ^ 

PLAN   OF  IMPROVEMENT. 

The  obstructions  to  commerce  at  Philadelphia,  of  which  complaints 
are  made,  have  now  been  stated.  Briefly  they  are :  First,  the  narrow- 
ness of  the  deep-water  channel  in  front  of  Philadelphia,  which  renders 
it  difficult  for  vessels  to  enter  and  leave  the  docks,  and  makes  them  at 
that  time  obstructions  to  passing  vessels ;  second,  the  impossibility  of 
extending  the  wharves,  which  are  too  short,  in  so  narrow  a  channel; 
third,  the  shoals  between  Camden  and  Philadelphia,  which  interfere 
with  free-water  communication,  this  last  point,  however,  being  of  sec- 
ondary importance. 

The  river  is  able  to  maintain  a  single  channel  with  ample  depth  and 
about  2,000  feet  in  width,  with  a  cross-section  not  far  from  55,000  square 
feet  at  mean  tide. 

The  best  solution  of  the  difficulties  complained  of  would  be  obtained 
by  forming  such  a  channel  along  the  Philadelphia  shore,  from  Kaighn's 
Point  to  Fisher's  Point,  at  a  distance  far  enough  from  the  present  wharf- 
line,  not  exceeding  anywhere  about  300  feet,  to  permit  the  extension  of 
the  wharves  and  the  widening  of  Delaware  avenue  at  their  shore  ends. 

In  executing  such  a  plan  the  present  tidal  flow  must  be  maintained^ 
and  as  the  thorough  improvemnt  of  the  Five-Mile  Bar  will  ultimately 
require  the  closure  of  the  New  Jersey  Channel  south  of  Potty's  Island, 
it  involves  the  ultimate  widening  of  the  Pennsylvania  Channel  so  as  to 
carry  all  the  present  tidal  flow.  It  also  includes  the  removal  of  Smith's 
and  Windmill  islands  and  their  shoals. 

Smith's  and  Windmill  islands  and  the  adjacent  shoals  should  be  re- 
moved, so  as  to  give  a  26-foot  channel,  about  1,000  feet  wide,  alongside 
the  revised  Philadelphia  wharf-line  from  Kaighn's  Point  to  the  foot  of 
Potty's  Island.  If  in  the  progress  of  the  work  it  is  found  a  wider  deep 
channel  can  be  maintained,  it  may  ultimately  be  advisable  to  increase 
the  26-foot  channel  to  1,500  feet  width. 
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The  estimates  are  based  on  a  slope  of  1  od  25  rising  from  the  eastern 
edge  of  this  26  foot  channel  and  on  the  removal  of  all  of  Windmill  and 
Smith's  islands  and  their  shoals  lying  above  12  feet  below  mean  low 
water. 

•  The  ultimate  improvement  of  the  Pennsylvania  Channel  at  Petty's 
Island  so  as  to  carry  the  whole  tidal  flow  will  require  a  water  cross-sec- 
tion of  about  55,000  square  feet  at  mean  tide,  and  can  be  obtained  by 
giving  it  a  width  of  1,000  feet  with  26  feet  depth,  the  channel  sloping 
from  this  depth  to  13  feet  in  a  further  width  of  about  1,000  feet,  thus 
making  the  final  channel  width  about  2,000  feet.  The  estimates  are 
based  on  these  dimensions  and  on  the  supposition  that  the  dredging  re- 
quired will  be  equivalent  to  full  dimensions  of  channel  up  to  the  head  of 
Petty's  Island.  A  considerable  amelioration  of  the  Five-Mile  Bar  could 
be  obtained  without  the  complete  closure  of  the  channel  south  of  Petty's 
Island,  and  until  this  complete  closure  the  enlargement  of  the  north 
channel  to  its  ultimate  dimensions  proposed  above  would  not  be  neces- 
sary, the  only  indispensable  condition  being  to  leave  a  combined  water- 
way through  the  two  channels  which  would  not  decrease  the  tidal  prism 
aboye.  f 

While  the  estimate  of  the  Board  includes  the  expense  of  dredging 
away  a  portion  of  Petty's  Island  and  the  shoal  below  it,  it  is  altogether 
probable  that  the  simple  removal  of  the  existing  bulkheads  on  that  por- 
tion of  the  island  and  the  extension  of  the  Fisher's  Point  Dike,  as  sug- 
gested, would  enable  the  river  itself  to  do  much  of  the  needed  widening* 
In  this  connection  it  is  proper  to  remark  that  the  enlargement  of  Pet- 
ty's  Island  on  the  Philadelphia  side,  as  now  authorized  by  the  riparian 
commissioners  of  New  Jersey  should  not  be  i)ermitted. 

The  removal  of  Smith's  and  Windmill  islands  should  not  begin  or  be 
carried  on  without  the  simultaneous  regulation  of  the  port  warden'^ 
lines  of  both  shores  of  the  river,  so  as  to  maintain  the  assigned  section 
of  the  new  channel,  as  a  iailure  in  this  respect  would  only  be  followed  by 
the  reformation  of  these  islands  in  whole  or  in  part  by  the  river.  More- 
over, it  is  not  sufficient  that  these  lines  should  simply  be  laid  down  on 
paper,  but  their  existence  as  actual  constructions  should  be  a  part  of  the 
progressive  scheme  for  the  proper  improvement  of  this  portion  of  the 
river. 

It  has  been  represented  that  the  extension  of  the  wharves  on  the  Phil- 
adelphia side  could  not  be  effected  by  many  of  their  owners  on  account 
of  the  large  expense  thereof,  due  to  the  great  depth  of  the  water.  If 
this  can  not  be  done  at  private  expense  it  should  be  in  some  other  way 
than  by  the  United  States. 

When  the  control  of  the  wharf  lines  is  in  the  hands  of  the  Secretary 
of  War,  they  should  be  revised  on  both  sides  of  the  river,  keeping  them 
about  2,000  feet  apart,  and  allowing  the  Philadelphia  wharves  in  the 
center  of  the  city  to  be  extended  about  300  feet. 

The  Board  does  not  consider  that  it  is  required  by  its  instructions  to 
submit  a  detailed  plan  of  wharf  lines,  especially  as  this  would  require  a 
greater  delay  than  is  consistent  with  those  instructions. 

The  material  to  be  removed  should  be  placed  where  it  will  not  be  an 
injury  to  the  river.  League  Island,  the  site  of  the  navy-yard,  contains 
about  400  acres  of  land  within  the  dikes  which  is  about  3  feet  below  or- 
dinary high  tides.  Its  value  would  be  enhanced  by  its  being  raised  sev- 
eral feet  above  high  water. 

At  Doweli's  Cove,  in  the  Horse  Shoe,  a  large  amount  of  the  material 
could  be  deposited  with  advantage  to  the  river,  by  protecting  the  front 
with  a  bulkhead. 


Digitized  by  VjOOQIC 


684        REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY.      . 

The  riparian  owners  of  the  Camden  shore  would  doubtless  be  glad  to 
get  a  portion  of  the  material  for  filling  up  the  large  space  between  the 
present  shore  line  and  the  authorized  line  of  solid  wharf  filling. 

The  Board  has  not  had  the  means  in  so  short  .a  time,  from  its  own  in- 
vestigations, to  reach  a  conclusion  as  to  "  the  probable  cost  to  the  Gov- 
ernment of  said  islands,"  and,  in  view  of  the  urgency  of  the  instructions 
requiring  prompt  report,  does  not  feel  at  liberty  to  delay  its  renditions 
further. 

Should  the  city  of  Philadelphia,  whose  local  interests  are  so  intimately 
and  specially  connected  with  the  matter,  purchase  the  islands  as  a  pre- 
liminary to  their  removal,  the  cost  of  acquiring  them  would  to  the  United 
States  be  nothing. 

It  is  probable  the  sum  that  it  would  be  necessary  to  pay  for  those 
islands  would  not  be  less  than  the  amount  ($600,000),  estimated  therefor 
in  the  letter  of  March  23,  from  the  Board  of  Trade,  hereto  appended. 

This  Board  does  not  feel  called  upon  to  make  any  recommendation  as 
to  the  process  to  be  followed  in  obtaining  possession  of  the  islands  in 
question,  as  the  details  of  such  business  will  doubtless  be  managed  under 
proper  legal  direction. 

The  estimated  cost  of  dredging  to  be  ultimately  done  to  carrv  out  the 
plan  of  the  Board  is  $3,500,000. 

The  papers  mentioned  below  are  sent  herewith. 

(1)  Communication  from  the  Board  of  Trade  of  Philadelphia,  dated  March  23,  1888, 

and  inclosing  a  number  of  resolutions  from  representative  bodies. 

(2)  Letter  of  Board  of  Trade  dated  March  29,  1888,  referring  to  No.  1. 

<3)  Letter  from  Board  of  Trade  dated  March  28,  1888,  inclosing  letter  of  Hon.  W.  J. 
Sewell,  who  incloses  certain  resolutions  of  the  State  of  New  Jersey  and  coun- 
cil of  Camden,  N.  J. 

(4)  Letter  from  Board  of  Trade  dated  March  29,  1888,  inclosing  description  of  a  pub> 

lie  meeting  held  in  Philadelphia  in  November,  188.7. 

(5)  Letter  of  March  28,  1888,  from  Hon.  Leonard  Myers,  attorney  for  Mr.  William 

Longstreth. 

Wm.  p.  Craighill, 

Colonel  of  Engineers, 

C.   B.   COMSTOCK, 

Lieut,  Col.  of  Engineers,  Bvt,  Brig.  Gen, 
Henry  M.  Egbert, 
Lieut.  Col.  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


statement  of  board  of  trade  of  philadelphia,  pennsylvania. 

Office  of  the  Board  of  Trade, 

Mercantile  Library  Building, 

Philadelphia,  March  23,  1888. 

Sir  :  The  Board  of  Trade  is  in  receipt  of  your  communication  of  March  20, 1888,  ask- 
ing a  statement  of  the  facts  that  demand  the  removal  of  Smith's.  Windmill,  and  Petty's 
islands  and  the  advantage  to  commerce  resulting  therefrom,  and  also  a  statement  of  the 
probable  cost  to  the  Government  of  the  islands  or  such  portion  as  it  may  be  necessary 
to  remove.  f 

In  reply  I  would  state  in  behalf  of  the  Board  of  Trade  that  representing  the  commer- 
cial interest*  of  the  city  and  port  of  Philadelphia,  and  in  obedience  to  a  strong  demon* 
Btration  of  public  sentiment  on  the  subject,  the  board  early  iu  1887  started  the  move- 
ment for  the  removal  of  the  islands.  Iu  this  it  has  been  ably  seconded  and  supported 
by  all  the  commercial  and  maritime  organizations  of  the  city  and  port,  to  wit,  the 
Commercial  Exchange,  the  Maritime  Exchange,  the  Drug  Exchange,  the  Grocers  and 
Importers'  Exchange,  and  the  Vessel-Owners  and  Captains'  Associatiou.  It  has  also 
been  supported  b^  the  board  of  wardens  for  the  port  of  Philadelphia  representing  the 
State  of  Pennsylvania  as  custodians  of  its  interests  in  the  water-ways  in  front  of  Phila- 
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delphia,  and  finally  by  the  city  conncilR  of  Philadelphia,  aud  their  board  of  harbor 
oommissioners  representing  the  mnnioipality. 

ALL  of  these  bodies  have  ^opted  resolutions  favoring  the  improvement  of  the  harbor 
by  the  removal  of  the  islands,  under  the  supervision  and  authority  of  the  Greueral  Gov- 
ernment, and  have  appointed  committees  to  farther  the  purposes  of  their  resolutions, 
copies  of  whioh  are  hereto  annexed.  A  meefing  of  wharr-owners,  merchants,  aud 
others  interested,  was  held  on  November  29, 1887,  at  which  a  strong  expression  of  pub- 
lic sentiment  was  obtained  in  advocacy  of  the  removal. 

The  press  of  Philadelphia  has  also  been  uniform  in  its  earnest  expression  of  the  ne- 
cessity of  removing  these  islands  in  order  to  improve  the  commerce  and  maritime  in- 
terests of  the  port. 

We  will  premise  briefly  a  statement  of  the  geographical  location  of  Philadelphia. 
The  city  stands  upon  a  navigable  river  of  large  dimensions,  and  is  the  terminus  of 
three  great  railways  leading  from  the  interior  to  the  sea-board,  and  having  together 
some  15,000  miles  of  line,  besides  a  vast  amount  of  additional  lines  connecting  with 
them.  These  railroads  extend  to  the  remotest  part  of  the  great  West  and  Southwest, 
and  pour  out  millions  of  traffic  to  be  shipped  nom  our  wharves.  The  foreign  trade 
last  year  alone  amounted  to  upwards  of  $66,000,000,  besides  a  vtist  coastwise  couiraerce 
in  coal,  lumber,  ^ain,  wool,  and  domestic  products,  this  being  one  of  the  largest  coal- 
shipping  ports  ot  the  country.    The  amount  of  duties  paid  on  imports  for  1887  was 

The  channel  of  the  Delaware  River  between  Philadelphia  and  the  sea  has  been  ex- 
tensively improved  by  the  Government  by  dredging  and  a  thorough  system  of  light- 
ingy  BO  that  it  is  now  capable  of  accommodating  the  largest  ships  of  modern  commerce 
safely  and  expeditiously.  With  these  facilities  of  egress  and  ingress  it  would  seem 
unfortunate  to  have  the  immediate  harbor  of  the  city  so  cramped  aud  restricted  as  to 
imperil  and  curtail  the  facilities  of  handling  the  commerce  for  which  so  much  trouble 
has  been  taken  to  provide  a  channel.  The  advantages  of  Philadelphia  as  the  leading 
iiresh-water  port  on  the  Atlantic  sea-board  are  well  known  as  one  of  the  attractions 
that  make  it  a  favorite  haven  with  ship-masters. 

The  city  of  Philadelphia  is  shaped  like  an  hour-glass,  the  narrowest  portion  being 
at  Market  street.  The  Delaware  River  flows  by  a  crescent-shaped  channel  past  its 
wharves,  giving  the  business  section  of  the  city  a  concave  front,  opposite  to  the  cen- 
ter of  which  and  in  the  midst  of  the  river  are  located  Smith's  and  Windmill  islands, 
with  the  adjacent  shoals  stretching  to  Petty's  Island  about  a  mile  above,  which  by 
its  location  unfavorably  influences  the  entire  river  cbanrel.  The  main  mercantile 
business  portion  of  Philadelphia  is  situated  between  Vine  and  South  streets,  and  the 
great  stores  and  warehouses  are.in  or  near  this  section.  With  the  sharp  competition 
prevailing  in  all  classes  of  business  it  is  absolutely  necessary  that  the  cost  of  handling 
should  be  reduced  to  a  minimum  by  reducing  the  distance  of  hauliug,  and  that  the 
freight  forming  cargoes  should  be  moved  between  warehouse  aud  vessels  at  the  small- 
est possible  expense. 

Philadelphia  being  the  leading  manufacturing  city  of  the  United  States,  an  enor- 
mous traffic  grows  out  of  the  imports  of  raw  materials  and  the  export  of  unmanufact;- 
nred  ^oods.  The  commerce  naturally  concentrates  in  front  of  the  central  portions  of 
the  city,  because  the  extreme  upper  end  is  not  readily  accessible  on  account  of  the 
shallowness  of  the  water,  while  the  lower  end  is  mainly  a  marshy  region  that  can  only 
be  used  for  such  wharves  as  are  made  railway  terminals  for  through  traffic,  and  are 
unavailable  for  the  business  originating  in  or  designed  for  the  city  itself. 

The  public  wharves  of  Philadelphia  available  wt  the  use  of  vessels  bringing  dry 
cargoes  are  limited  to  four  in  number,  viz.  Piers  34,  35,  38,  and  39,  South  Wharves, 
and  even  these  are  below  the  business  section  above  described.  These  wharves  are 
all  extended  out  to  the  port  warden's  line,  but  are  nevertheless  insufficient  in  length 
to  allow  enough  platform  space  on  which  to  place  even  an  ordinary  cargo  at  once, 
and  vessels  are  therefore  compelled  to  stop  in  their  unloading  until  such  room  is  made 
on  the  wharf  by  consignees  removing  their  merchandise  as  will  admit  continuing  the 
work  of  discharge. 

As  an  instance  of  this  loss  of  time  to  vessels,  take  a  steamer  coming  here  witU  a 
cargo  of  fruit,  general  merchandise,  or  sugar.  It  seldom  happens  that  she  is  unloaded 
in  less  than  eight  days  after  arrival,  whereas  in  Now  York,  Bostou,  or  Baltimore  she 
would  be  unloa<led  in  two  or  three  days,  for  the  reason  that  in  those  cities  wharves  are 
sufficiently  long,  large,  and  properly  protected  from  the  weather,  whereas  the  public 
wharves  of  Philadelphia  can  lay  claim  to  none  of  these  important  features — impor- 
tant not  only  for  the  above  reasons,  but  because  a  ship-owner  can  save  money  by  re- 
ducing wharfage  charges  and  securing  dispatch,  and  would  therefore  naturally  send 
his  vessel  to  the  port  where  advantages  such  as  these  can  be  secured. 

The  average  leugth  of  steamers  that  now  visit  Philadelphia  is  from  290  to  325  feet ; 
the  dock  length  of  Pier  34  is  284  feet ;  of  Pier  35,  295  feet ;  of  Pier  :t8,  262  feet,  and  of 
Pier  39.  310  leet,  from  which  it  will  be  seen  that  the  damage  done  steamers  by  floating 
ice  and  vessels  moving  up  and  down  the  river  in  a  fog  can  be  ascrilhul  to  the  inability 
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of  long  vessels  to  go  into  these  short  docks  far  enough  to  be  protected  from  these  dan- 
icers. 

The  piling  and  bed  work  ^i  these  wharves  are  too  old  and  decayed  to  admit  of  the 
docks  being  dreds^ed  to  sufficient  depth  to  allow  of  veHsels  remaining  afloat  at  all  stages 
•of  the  tide,  and  it  is  fair  to  assume  that  the  depth  of  water  in  these  docks  during  the 
year  does  not  exceed  an  average  of  17  feet  at  low  water,  or22  feetathigh  water,  whereas 
vessels  that  now  come  here  require  18  to  24  feet  of  water  to  keep  them  afloat  and  free 
from  hard  substance  at  the  bottom  of  docks,  making  grounding  dangeroas,  and  in  vio- 
lation of  all  terms  of  charter-party  or  agreement  as  to  freighting,  insurance^  etc.,  which 
■stipulate  a  vessel  must  remain  afloat  at  all  hours  of  the  tide.  It  likewise  often  happens 
that  steamers  are  unable  to  unload  and  load  their  cargoes  through  being  aground  and 
the  consequent  inability  to  secure  water  for  their  engines  to  make  steam. 

At  the  end  of  these  docks,  outside  of  the  port  warden's  line,  may  be  found  40  to  60 
feet  of  water  in  the  channel. 

The  width  of  the  channel  at  this  point  is  only  500  feet,  and  it  has  happened  that  ves- 
flels  of  275  to  325  feet  length  coming  out  of  these  docks  have  been  unable  to  turn  in 
this  width  of  channel,  and  have  touched  the  bar  on  the  eastern  side.  With  the  exception 
•of  the  four  wharves  above  mentioned,  all  the  others  in  front  of  the  business  section 
■(and  they  are  all  of  less  length)  are  controlled  by  sugar  refineries,  steam-ship  compa- 
nies, railroads,  ferries,  etc.,  for  their  individual  use. 

In  front  of  the  business  section,  where  these  short  piers  now  exist,  the  location  of 
43mith'6  and  Windmill  islands  entirely  prevents  their  being  lengthened,  as  the  channel 
is  now  so  narrowed  as  to  but  inadequately  accommodate  existing  commerce.  On  the 
<sootrary,  were  the  islands  removed  and  the  thread  of  the  river  changed  the  piers  could 
be  extended,  and  Delaware  avenue,  which  leads  to  them,  widened,thus  accommodating 
the  larger  vessels  which  are  now  compelled  to  berth  themselves  at  a  greater  distance 
from  the  business  centers,  subjecting  the  traffic  to  a  much  increased  expense  and  the 
vessel  to  great  delays.  The  widening  of  the  avenue  and  the  lengthening  of  the  piers, 
we  understand,  will  be  provided  independently  of  the  Federal  (^vernment,  both  the 
city  and  wharf-owners  being  anxious  for  the  improvement.  In  large  part  it  is  already 
■available  for  much  of  the  improvement  through  theliberality  of  one  of  Philadelphia's 
most  noted  citizens  aad  merchants,  the  late  Stephen  Girard. 

The  islands  referred  to  are  a  great  obstruction  to  the  cross-river  traffic  between  Phila- 
-delx>hia  and  New  Jersey,  which  the  Government  has  by  repeated  expedients  endeavored 
to  remedy,  though  with  but  partial  success.  Not  only  is  there  a  largo  freight  traffic 
transferred,  which  in  1887  reached  1,000,000  tons  by  the  various  railroads  and  ferries, 
but  also  an  enormous  passenger  traffic  on  the  ferry-boats,  which  in  1887  exceeded 
42,000,000  of  people.  All  of  these  are  seriously  inconvenienced  by  the  delays  and  im- 
pediments of  crossing  the  river  under  the  present  disabilities.  All  this  vast  trade,  as 
well  as  that  moving  up  and  down  the  river,  has  to  be  cared  for  in  a  channel  so  blocked 
up  by  the  islands  and  shoals  that  its  proper  handling  is  seriously  interfered  with  and 
the  commerce  of  the  city  discouraged  and  retarded.  The  islands  are  declared  in  resolu- 
tions adopted  by  this  board  to  **  stand  as  permanent  barriers  to  the  future  improve- 
ment of  our  valuable  river  frontage,  and  threaten  most  seriously  the  commercial  wel- 
fare of  our  great  city." 
^  We  annex  a  letter  of  the  harbor  master  of  the  port  of  Philadelphia,  an  officer  of  the 
State  of  Pennsylvania  and  practical  navigator,  describing  this  subject,  which  tersely 
recites  the  difficulties  alluded  to,  and  suggests  a  similar  remedy. 

The  improvement  of  the  Philadelphia  Harbor,  as  universally  desired  by  all  the  inter- 
-ested  parties,  is  a  removal  of  the  islands  and  shoals  now  obstructing  the  river  and  the 
establishment  of  a  new  wharf  line  by  1  ho  authority  of  your  Board  for  both  sides  of  the 
river.  It  is  desired  that  the  Philadelph  ia  wharves  may  be  extended  to  a  proper  length 
■so  that  the  increasing  commerce  of  the  city  may  be  adequately  accommodated  and 
the  existing  difficulties  may  be  remedied,  and  also  that  the  traffic  between  the  two 
•States  be  made  easy  and  direct  across  a  river  entirely  free  from  obstructions. 

The  network  of  railways  ramifying  through  the  New  Jersey  peninsula  and  terminat- 
ing opposite  the  city  of  Philadelphia  wiU  be  vitalized  by  larger,  more  efficieot,  and 
economical  terminals,  and  the  cross-river  transit  could  then  be  made  possible  in  a 
shoiter  time  by  more  capacious  ferry-boats  than  can  now  be  used.  An  extensive  water- 
front could  also  be  reclaimed  on  the  New  Jersey  shore  and  made  available  for  com- 
mercial purposes. 

In  reference  to  your  request  for  "  astatement  of  the  probable  cost  to  the  Government  '^ 
of  the  islands  in  question,  we  find  this  difficult  to  answer,  for  the  reason  that  they  are  a 
species  of  property,  and,  as  they  at' present  exist,  of  entirely  different  character  from  any 
other  property  in  or  near  Philadelphia.  It  is  therefore  almost  impossible  to  ^et  compe- 
tent estimates  of  value  from  any  but  directly  interested  parties,  although  the  amount 
stated  below  is  the  result  of  careful  investigation  and  examination  assisted  by  the 
opinions  of  leading  real-estate  experts  in  Philadelphia. 

Potty's  Island  is  in  the  jurisdiction  of  the  State  of  New  Jersey,  and  the  part  that 
would  probably  be  wanted  is  owned  by  several  interests,  a  portion  not  being  improved 
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and  the  remainder  having  some  improvementB.    A  map  showings:  the  property'  owner- 
ship is  hereto  annexed. 

Smith's  Island  is  mainly  occupied  as  a  sammer  resort  for  public  recreation,  having 
been  purchased  a  few  years  ago,  it  is  understood,  for  $;>5,000,  i^fter  which  a  large  sum 
was  Bi)ent  for  improvements.  The  present  owner  is  understood  to  have  heretofore 
made  a  considerable  annual  profit  from  his  ferry,  admission  fees,  and  the  sales  of 
liquor,  privileges,  etc. ;  but  the  fact  of  the  liquor  license  being  already  refused  from 
and  after  June  1,  next,  may  curtail  this  profit  for  the  approaching  season,  and  reduce 
materially  his  idea  of  the  value  of  the  investment.  A  portion  of  Smith's  Island,  ex- 
ceeding 1  acre,  is  the  property  of  the  Pennsylvania  Ray  road. 

Windmill  Island  is  largely  owned  and  controlled  by  Messrs.  Tatham  Sl  Bros,  and  the 
Philadelphia  and  Reading  Railroad,  and  is  mainly  unoccupied.  Upon  a  part  of  it  are 
some  manufacturing  establishments.  We  make  the  following  estimates  of  value  from 
the  best  information  obtainable: 

Petty's  Island  (about  20  acres),  Smith's  and  Windmill  islands,  estimated  total  cost 
about  ^600,000. 

All  of  which  is  respectfully  submitted. 
I  have  the  honor  to  be,  yours  truly, 

Frbd.  Fralby, 
President  the  Philadelphia  Board  of  Trade, 

W.  R.  TUCKEB, 

Secretary, 
Col.  William  P.  Craiohill, 

C<wj)«  of  Engineers, 

Chairman  of  Board  of  Engineers, 


RESOLUTIONS  OF  BOARD  OF  DIRECTORS  OP  THE  VESSEL-OWNERS  AND  CAPTAINS'  AS- 
SOCIATION. 

Vessel-owners  and  Captains'  Association, 

Philadelphiaj  December  7,  li!^87. 

At  the  regular  monthly  meeting  of  theli>oard  of  directors  of  the  Vessel-owners  and 
Captains' Association,  held  on  the  above  date,  the  folio  vviug  resolution  was  unani- 
mously adopted : 

^^Besolvedy  That  the  board  of  directors  of  the  Vessel-owners  and  Captains'  Asso- 
ciation hereby  cordially  indorse  the  movement  for  the  improvement  of  the  harbor 
of  Philadelphia  by  the  removal  of  Smith's  and  Windmill  islands  from  the  channel  of 
the  Delaware  River. 

**  Resolvedf  That  a  committee  of  five  members  of  this  Board  be  appointed  to  co-op- 
erate with  similar  committees  from  different  commercial  and  maritime  bodies,  should 
the  harbor  commission  and  its  board  of  scientific  advisers  determine  upon  a  feasible 
plan  of  removal." 

The  chair  appointed  committee,  Messrs.  Colton,  Cook,  Parker,  Bay  more,  and  Henry 
T>.  May. 

Extract  from  the  minutes. 

Attest. 

[SEAL.]  J.  F.  Wallace, 

Secretary, 


extracts  from  the  minutes  of  the  board  of  wardens  for  the  port  of  phil- 
adelphia. 

Office  of  the  Board  of  Wardens  for  the 

Port  of  Philadelphia, 

Philadelphia,  March  21,  1888. 
Regular  stated  meeting,  December  5,  1887. 
Mr.  Cook  offered  the  following : 

'*  Whereas  there  has  been  a  strong  expression  of  opinion  by  commercial  and  maritime 
interestsof  Philadel  phiainfavor  of  improving  the  harbor  by  the  removal  of  Smith's  and 
Windmill  islands  from  the  Delaware  River  and  the  extension  of  the  piers  in  front  of  the 
city,  so  that  they  will  adequately  accommodate  the  larger  vessels  now  employed  in 
commerce. 

'*  Resolved,  That  the  board  of  wardens  for  the  port  of  Philadelphia  hereby  expresses 
its  opinion  as  in  favor  of  such  action  should  the  board  of  harbor  commissioners  and 
the  advisory  board  of  scientific  men  decide  that  it  is  feasible,  and  agree  upon  and 
recommend  a  satisfactory  plan. 
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"  Resolvi'd,  That  this  board  further  expresses  the  opinion  that  said  plan  should  not 
overlook  tho  legal  rights  of  the  wharf  owners  on  the  Delaware  River  front,  which  it 
is  the  duty  of  the  wardens  to  supervise,  and  should  recognize  the  ownership  by  the 
State  of  Pennsylvania  of  all  tho  riparian  rights  not  given  to  private  owners,  under 
the  laws  of  tho  State,  and  that  it  should  also  include  a  comprehensive  system  of  im- 
provement of  the  Delaware  front  of  the  city  by  the  aid,  in  whole  or  in  part,  of  the 
city  government,  supplementing  the  work  by  private  owners  as  well  as  the  removal 
of  the  islands  referred  to  and  the  adjacent  shoals. 

"  Resolvedj  That  a  copy  of  these  resolutions  be  transmitted  to  the  board  of  harbor 
commissioners. " 

Unanimously  adopted. 

Special  meeting,  January  9, 1888. 

The  following  was  offered  by  Mr.  Cook : 

Resolved,  That  a  special  committee  of  five  be  appointed  to  report  to  the  board,  under 
the  resolution  passed  at  the  December  meeting,  in  the  matter  relating  to  the  proposed 
removal  of  Smith's  and  Windmill  islands.^' 

Adopted. 

On  motion,  the  secretary  was  instructed  to  forward  copies  of  the  resolution  to  the 
Board  of  Trade,  Harbor  CommiBsioners;  Maritime  Exchange,  Commercial  Exchange, 
and  the  Vessel-owuers  and  Captains'  Association. 

The  committee  was  appointed  as  follows : 

Messrs.  Cook,  Ferguson,  Wilson,  Norman,  and  Halyburton. 

True  copy. 
Attest : 

Georqe  a.  Cotton, 

Prwidmt. 

[SEAL.]  JONA  GiLLINOHAM, 

Secretary, 


letter  fhom  harbor  master  of  philadelphia,  penn8ylva19ia. 

Commonwealth  of  Pennsylvania, 
Office  of  the  Harbor  Master  of  Philadelphia, 

Philadelphia,  March  22,  1888. 

Dear  Sir:  The  port  of  Philadelphia  is  serionsly  crippled  by  reason  of  the  limited 
lengths  of  the  wharves  and  the  crowded  condition  of  Delaware  avenue. 

Neither  of  these  troubles  could  be  remedied  without  the  removal  of  the  islands. 
The  channel  between  them  and  the  ends  of  the  wharves  is  so  narrow  that  ths  wharves 
could  not  be  extended,  and  the  only  practical  way  to  widen  Delaware  avenue  would 
be  to  bulkhead  the  heads  of  the  docks  and  fill  in  to  the  width  re(]^uired. 

If  the  islands  were  removed  and  the  port  warden's  line  extended,  say,  about  300 
feet  at  Market  street,  the  wharves  could  be  run  out  to  that  point,  and  after  widening 
the  avenue  as  suggested  we  could  have  docks  about  450  feet  in  length  and  be  able  to 
accommodate  any  and  all  kinds  of  vessels  that  might  visit  our  port. 

The  wharves  were  built  years  ago  to  suit  the  vessels  of  that  day,  and  while  they 
answered  the  purpose  then,  they  must  be  altered  now.  •  . 

It  goes  without  saying  that  vessels  like  those  of  the  present  day.  ranging  from  300 
feet  to  450  feet  in  length,  can  not  be  afforded  the  proper  facilities  lor  loading  or  dis- 
charging or  be  safely  moored  to  a  wharf  but  200  feet  or  250  feet  long. 

During  the  past  year  numbers  of  large  steam- vessels  were  anchored  at  all  times  in 
the  vicinity  of  Gloucester,  N.  J.,  waiting  their  turns  to  haul  into  the  few  wharves  at 
the  lower  part  of  the  city  that  could  receive  them  to  discharge  their  cargoes.  That 
should  not  be  so  in  a  port  like  this.  All  delays  add  to  the  expense  of  transportation, 
and  vessels  would  not  be  chartered  to  come  here  at  the  same  rates  as  they  would  be 
if  the  proper  accommodations  were  at  their  disposal. 

If  the  islands  were  removed  so  that  the  wharf  owners  could  extend,  the  commerce 
would  be  largely  increased,  and  the  large  amount  paid  in  the  way  of  duties,  etc,  would 
be  proportionately  enlarged. 

The  people  of  Philadelphia  are  anxious  to  have  the  needed  improvments,  and  ready 
to  do  their  share. 

Yours,  very  truly, 

Charles  Lawrence, 

Harbor  Master. 
William  R.  Tucker,  Esq., 

Secretary  Board  of  Trade, 
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LETTER  FBOM  THE  SECRETARY  OF  THE  PHILADELPHIA   DRUG  EXCHANGE. 

Philadelphia  DnuG  Exchange, 

Philadelphia,  March  23,  1888. 
Dear  Sib  :  In  reply  to  your  request,  I  herewith  eabmit  the  following  extracts  from 
the  minutes  of  the  board  of  directors  of  this  association,  regarding  the  subject  of  the 
proposed  removal  of  Smith's  and  Windmill  islands  from  the  Delaware  River,  viz  : 

LExtnct  from  the  minat«8.  Deoember  14, 1887.] 

"  A  communication  from  the  Philadelphia  Maritime  Exchange  under  date  of  Novem- 
ber 25  was  read,  regarding  the  removal  of  Smith's  and  Windmill  islands  from  the 
Delaware,  and  requesting  the  appointment  of  a  committee  to  join  in  a  conference  with 
similar  committees  fjrom  other  trade  associations  to  consider  the  matter. 

''The  president  announced  that  said  committee  should  consist  of  Messrs.  John  Fer- 
gussoD,  Edward  H.  Hance,  and  Richard  M.  Shoemaker/' 

[Extrftot  from  minutes,  Febroaiy  8, 1888.] 
* 
**  Mr.  John  Fergusson,  from  committee  on  navigation  of  the  Delaware  River,  re- 
ported that,  in  company  with  Mn  Shoemaker,  he  had  met  the  committee  on  com- 
merce of  the  select  councils  on  January  30,  and  had  expressed  the  views  of  the  drug 
exchange  in  the  matter  'as  being  in  hearty  accord  with  the  other  mercantile  bodies," 
after  which  it  was  resolved  that  the  chairman  be  authorized  to  proceed  to  Washing- 
ton, should  occasion  require,  and  represent  the  association  before  the  Congressional 
committee.'' 

On  March  14  the  joint  report  of  the  several  committees,  bearing  date  February  17, 
was  received,  of  which  yon  already  have  a  copy.    This  (the  drug  exchange)  com- 
mittee was  then  discharged  from  the  further  consideration  of  the  subject. 
[seal.]  William  Gulager, 

Secretary. 

Mr.  W.  R.  Tucker, 

Secretary  of  the  Board  of  Trade. 


preamble  and  resolutions  of  the  philadelphia  board  of  trade. 

Office  of  the  Board  of  Trade, 
0  PhiladelphiOy  March  23, 1H88. 

The  board  at  its  meeting 'held  January  17, 1887,  unanimously  adopted  the  follow- 
ing preamble  and  resolutions : 

Whereas  the  increasing  commerce  of  Philadelphia  demands  enlarged  wharf  facili- 
ties for  vessels  of  the  great  capacity  now  engaged  in  our  coastwise  and  foreign  trade ; 
and 

Whereas  it  is  a  notorious  fact  that  there  are  few  but  piers  with  length  enough  to 
accommodate  safely  the  large  vessels  now  trading  to  this  port,  and  if  it  be  desired  to 
retain  our  commerce  some  speedy  and  radical  measure  must  be  adopted  to  secure  the 
extension  of  our  wharves  to  meet  the  demands  of  the  day ;  and 

Whereas  the  further  extension  of  the  port  warden's  line  under  the  existing  con- 
dition has  been  declared  by  recognized  authorities  unwise  and  dangerous,  thus  re- 
stricting the  length  of  our  wharves  to  their  present  inadequate  dimensions:  and 

Whereas  Smith's  and  Windmill  islands  stand  as  permanent  barriers  to  tne  future 
improvement  of  our  valuable  river  frontage  and  threaten  most  seriously  the  commer- 
cial welfare  of  our  great  city :  Therefore, 

Be  it  resolved,  That  the  president  of  the  board  be  requested  to  appoint  a  committee 
of  five  members  to  take  into  consideration  the  feasibility  of  the  removal  of  Smith's 
and  Windmill  islands  and  the  adjacent  shoals. 

Resolved,  That  the  said  committee  on  the  "removal  of  Smith's  and  Windmill 
islands  "  be  authorized  to  confer  with  committees  of  the  Commercial  and  Maritime  Ex- 
changee and  such  other  organizations  as  it  may  deem  wise  and  proper. 

The  following  committee  was  appointed  by  the  president:  Messrs.  John  Price 
Wotherill,  Henry  Winsor,  Benjamin  S.  Janney,  jr.,  E.  K.  Stevenson,  and  William 
Brokie. 

True  copy, 

W.  E,  Tucker, 

Secretafyt 
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bdemobiaii  to  cokorsss  fbom  diffbrsnt  trade  oroakizations  of  philadel- 
phia, pennsylvania. 

Office  of  the  Philadelphia  Board  of  Trade, 

Philadelphia, ,  18—. 

Copy  of  memorial  adopted  at  a  meeting  of  representatiyes  of  the  Board  of  Trade,  Com- 
mercial Exchange,  Maritime  Exchange,  Drog  Exchange,  Grocers  and  Importers'  Ex- 
change, Vessel- owners  and  Captains^  Association,  and  the  wardens  of  the  port  of 
Philadelphia,  held  at  the  Board  of  Trade  rooms  February  10, 1888,  at  the  call  of  Mr. 
John  Price  Wotherill,  chairman  of  the  special  committee  of  the  Board  of  Trade 
on  the  removal  of  Smith's  and  Windmill  islands. 

To  the  honoriible  the  Senate  and  Sotue  of  Representatives  in  Congress  assenibled : 

This  Joint  memorial  of  the  Board  of  Trade,  the  Commercial  Exchange,  the  Maritime 
Exchange,  the  Drag  Exchange,  the  Grocers  and  Importers'  Exchanffo,  the  Vessel-own- 
ers and  Captains'  Assoclatiou,  and  the  wardens  of  the  port  of  Philadelphia,  represent- 
ing in  their  membership  the  varioas  n^roantile  and  trade  interests  of  the  city  of  Phil- 
adelphia, respectfnlly  represent  that  tney  are  thoroughly  impressed  with  the  great 
importance  of  famishing  to  the  coastwise  and  foreign  commerce  of  Philadelphia  the 
greatest  facilities  for  the  economical  handling  of  vessels  and  their  cargoes. 

That  by  reason  of  the  existence  of  the  present  conditions  of  the  Delaware  River  the 
further  lenfftheaing  of  the  piers  on  that  river  in  front  of  our  city  can  not  be  undertaken 
without  oneriug  an  obstruction  to  the  navigation  of  said  river.  This  is  a  matter  deserv- 
ing the  most  serious  attention  when  we  consider  the  limited  number  of  piers  that  are 
of  sufficient  length  to  accommodate  the  enlarged  vessels  of  the  present  day. 

That  the  subject  of  the  improvement  of  our  narbor  has  been  ably  considered  and  re- 
ported on  by  the  United  States  Advisory  Commission  to  the  harbor  commission  of 
Philadelphia,  which  conmiission  will  not  advise  the  greater  extension  of  the  piers  be- 
tween Washington  avenue  and  Willow  street  until  Smith's  and  Windmill  islands  and 
the  shoals  above  and  below  them  are  removed ;  and  further  report  that  any  project  for 
the  extension  of  wharves  and  the  removal  of  the  islands  should  be  comprehensive 
enough  to  include  the  improvement  of  the  harbor  from  the  head  of  Potty's  Island  to 
the  lower  end  of  the  shoals,  and  also  the  control  of  the  wharf  lines  on  both  sides  of 
the  river. 

That  the  city  councils  of  Philadelphia  have  accepted  and  adopted  the  report  of  the 
harbor  commissioners,  with  the  recommendations  of  the  United  States  Advisory  Com- 
mission. 

That  we,  representing  our  merchants  and  tradesmen,  firmly  believe  the  conclusions 
of  the  United  States  Advisory  Commission  to  be  wise,  and  that  we  can  only  hope  for 
ample  harbor  facilities  by  the  removal  of  the  islands  in  questiip,  which  stand  alike 
in  the  way  of  harbor  improvements  and  as  obstructions  to  the  fsee  intercourse  between 
the  States  of  Pennsylvania  and  New  Jersey ;  therefore  your  memorialists,  the  Board 
of  Trade,  the  Commercial  Exchange,  the  Druff  Exchange,  the  Grocers'  and  Importers' 
Exchange,  the  Vessel-owners'  and  Captains^  Association,  and  the  wardens  of  the 
Port  of  Philadelphia  most  earnestly  petition  your  honorable  bodies  for  the  enactment 
of  such  a  law  as  will  early  permit,  under  the  direction  of  the  proper  authority,  th^ 
removal  of  the  islands  now  obstructing  the  navigation  and  commerce  of  our  river 
Delaware  and  retarding  the  improvement  of  the  harbor  of  the  port  of  Philadelphia. 

And  your  memorialists  will  ever  pray,  etc. 

True  copy. 

W.  R.  Tucker, 

Secretary. 

Philadelphia,  March  23, 1888. 

preamble  and  ItESOLUTION  OF  THE  BOARD  OF   DIRECTORS  OF  THE  PHILADELDHIA 

marttimx  exchakob. 

The  Philadelphia  Maritime  Exchange, 

Office  of  the  Secretary, 
Philadelphia,  Pa.,  March  23, 188?. 

PROPOSED  REMOVAL  OF  SMITH'S  AND  WINDMILL  ISLANDS,  ETC. 

On  January  17, 1887,  the  board  of  directors  of  this  exchange  unanimously  adopted 
the  following  nreamble  and  resolution : 

*'  Whereas  tnere  is  an  urgent  necessity  for  better  wharfage  accommodation  on  the 
Delaware  Biver  fh>nt  in  the  neighborhood  of  the  business  portion  of  the  city ;  and 

"  Whereas  tiie  warden's  line  as  laid  down  by  the  Advisory  Board  of  the  Harbor 
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Commission  prevents  any  extension  of  piers  at  these  points,  and  in  some  cases  recom- 
mends their  being  contracted : 

**' Bewlvedf  That  this  exchange  appoints  its  pilotage  and  navigation  committee  to 
confer  with  committees  named  by  the  Board  of  Trade,  Commercial  Exchange,  and  other 
bodies,  to  consider  the  feasibility  of  the  removal  of  Smith's  and  Windmill  islands^ 
with  the  shoals  connected  therewith,  which  now  obstrnct  navigatipn  in  the  harbor 
and  prevent  improvements  on  the  river  front." 

Edw.  B.  Shakwood, 

Secretary. 


RESOLUTION?  ADOPTED  BT  THE  BOARD  OF  DIBSCFORS  01*  TUB  COMMERCIAL  EXCHANGE 

OF  PHILADELPHDk. 

The  Commercial  Exchange  of  PuiL/kDELPHiA, 

Fhiladeljphia  March  26,  1888. 
At  a  meeting  of  the  board  ofdirectors  of  the  Commercial  Exchange  of  Philadelphia, 
held  October  27,  1887,  the  following  resolntion.was  unaDimously  adopted: 

"Sesolved,  That  the  president  of  the  Commercial  Exchange  be  authorized  and  re- 
quested to  appoint  a  committee  of  five  to  act  in  conjunction  with  the  Board  of  Trade 
and  such  other  committees  aspiay  be  appointed  by  other  commercial  or  trade  bodies  of 
our  city  in  carrying  out  the  removal  of  Smith's  and  Windmill  islands  in  the  Delaware 
Biver." 
[seal.]  Harvey  K.  Hinchman, 

PreeiAent, 
C.  Boss  Smith, 

Secretary. 


APPENDIX  TO  THE  JOURNAL  OF  SELECT  COUNCIL,  CITY  OF  PHILADELPHIA. 

[Appendix  No.  112.] 

Philadelphia,  January  30,  1888. 
To  the  Select  and  Common  CounciU  of  tlie  City  of  Philadelpha: 

Gentlemen  :  The  committee  on  commerce  and  navigation,  to  which  was  referred  a 
commanication  from  the  board  of  harbor  commissioners,  submitting  for  the  consider- 
ation of  your  honorable  bodies  a  comprehensive  and  handsomely  indorsed  report  and 
plan  for  the  improvement  of  the  harbor  and  port  of  Philadelphia,  which  it  is  proposed 
to  be  accomplished  by  the  purchase  of  Smith's  and  Windmill  islands  and  a  portion  of 
Petty'H  Island,  and  the  removal  of  the  two  first-u%med  bodies  of  land  in  their  entiretv, 
and  a  portion  of  the  latter,  together  with  the  shoals  adjacent  thereto,  which  is  amply 
and  ably  set  forth  by  the  board  of  harbor  commissioners  in  their  report  above  alluded 
to  and  submitted  to  councils  on  the  5th  day  of  January,  1888,  and  to  be  found  in  the 
a[>pendix  of  Common  Council  (No.  185)  on  said  date,  respectfully  submit  that  the  com- 
mittee met  in  select  council  chamber  on  the  30th  day  of  January,  188S :  to  this  meeting 
the  harbor  commission,  Commercial  Eschauge,  Maritime  Exchange,  Board  of  Trade, 
Drug  Exchange,  the  Vessel-Owners  and  Captains'  Association  were  invited,  as  well  as 
officers  of  the  Pennsylvania  and  Reading  Railroad  companies.  The  several  commercial 
and  maritime  bodies  and  the  corporations  were  represented  by  gentlemen  who  made  able 
and  exhaustive  arguments  in  support  of  the  report  of  the  harbor  commissioners.  At  the 
conclusion  thereof  your  committee  agreed  to  submit  for  your  consideration  and  ap- 
proval- 
First.  The  resolution  approving  and  indorsing  the  report  of  the  board  of  harbor 
commissioners  as  submitted  by  the  United  States  Advisory  Commission,  recommending 
the  removal  of  Smith's  and  Windmill  islands  and  part  of  Potty's  I|i|and  and  the  adja- 
cent shoals,  thereby  permitting  the  extension  of  the  wharves  of  the  city,  and  memorial- 
izing Congress  to  make  the  improvements  as  suggested  by  appropriating  moneys  to  pur- 
chase the  islands  and  do  the  work. 

Second.  A  resolution  requesting  the  commercial  and  maritime  bodies  and  corpora- 
tions interested  toco-operate  with  councils  and  this  committee  in  urging  the  matter  of 
the  improvement  of  the  harbor  by  the  removal  of  the  islands. 

Jambs  A.  Freeman,  Chairman.  John  E.  Hanifen. 

William  McMullbn.  Thomas  J.  Ryan. 

J.  B.  Van  Dusen.  John  B.  Dallas. 

Edwin  8.  Stuart.  Geo.  L.  Pfouts. 

Samuel  Hart.  Harold  Mann. 

Qeo.  L.  Horn.  James  P.  Park. 

A.  £.  Jones.  A.  C.  Patterson. 


Digitized  by  VjOOQIC 


692    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

liesolutian  indornng  and  approving  the  report  of  the  board  of  harbor  c<mmU$ion^$  wt  lA^ 
matter  of  the  improvement  of  the  harbor  of  PhiUidelphiay  and  memorialising  Congreee  to 
authorize  the  improvements  suggested  in  said  report, 

Besolvedf  That  the  select  and  common  coancils  of  the  city  of  Philadelphia  hereby  ap- 
prove and  indorse  the  report  of  the  board  of  harbor  commissioners,  recommending  a 
plan  for  the  improvement  of  the  harbor  of  Philadelphia,  as  submitted  by  the  United 
States  Advisory  Commission,  by  the  removal  of  Smith's  and  Windmill  islands  and  part 
of  Potty's  Island  and  the  adjacent  shoals,  thereby  permitting  the  extension  of  the 
wharvesinfh>nt  of  the.city;  and 

That  the  following  memorial  be  presented  to  Congress  upon  the  subject : 

To  the  honorable  the  Senate  and  House  of  Representatives  in  Congress  oeseMled : 

This  memorial  of  the  select  and  common  conncllsof  the  city  of  Philadelphia  respect* 
fully  represents — 

That  there  is  demanded  at  the  port  of  Philadelpliia  enlarged  wharf  facilities  for  the 
larger  vessels  of  jpeater  capacity  now  engaged  in  the  transportation  of  freight,  both  for- 
eign and  coastwise. 

That  there  are  now  but  few  piers  with  sufficient  length  to  safely  accommodate  the 
larffe  vessels  of  the  class  above  mentioned,  this  being  a  matter  of  serious  consideration 
and  one  vitally  affecting  the  future  commercial  prosperity  of  our  city  and  State. 

That  the  city  councils,  through  their  board  of  harbor  commissioners,  have  had  under 
consideration  the  report  of  the  United  States  Advisory  Commission  to  the  said  Commis- 
sioners, which  Advisory  Commission  has  made  a  careful  and  thorough  study  of  the  sub- 
ject of  the  improvement  of  the  harbor,  and  submit  as  their  conclusions  that  an  extension 
of  the  piers  between  Washington  avenue  and  Willow  street,  without  injury  to  the  har- 
bor, can  only  be  made  by  the  removal  of  Smith's  and  Winamill  islands  and  the  shoals 
above  and  below  them ;  and  also  that  any  plan  for  the  removal  of  these  islands  and  the 
extensions  of  the  piers  should  bo  comprehensive  enough  to  include  the  improvement  of 
the  harbor  from  the  head  of  Potty's  Island  to  the  lower  end  of  the  shoals,  and  the  con* 
trol  of  the  wharf  lines  on  both  sides  of  the  Delaware  River. 

That  the  city  councils  are  satisfied  that  the  conclusions  arrived  at  by  such  an  able 
commission  are  wise^  and  that  they  receive  the  indorsement  of  those  most  deeply  inter* 
est<ed  in  the  commercial  prosperity  and  advancement  of  the  port  of  Philadelphia ;  There* 
fore, 

Your  memorialists,  the  select  and  common  councils  of  the  city  of  Philadelphia,  moat 
earnestly  petition  your  honorable  bodies  to  enact  such  a  law  as  will  authorize  the  Sec-* 
retary  of  War,  through  the  United  States  Corps  of  Engineers,  to  early  commence  the 
improvement  of  the  harbor  of  Philadelphia  in  manner  as  set  forth  in  this  memorial* 


BesoliUion  requesting  and  authorizing  the  committee  on  commerce  and  navigation,  in  con" 
junction  toith  the  harbor  commiaHoners  and  other  bodies,  to  urge  upon  Congress  the  maP- 
ier  of  the  improvement  of  the  harbor  and  port  of  Philadelphia, 

Resolved  by  select  and  common  councils  of  the  citg  of  Philadelphia,  That  the  commit- 
tee on  commerce  and  navigation,  in  conjunction  with  the  board  of  harbor  commis- 
sioners, board  of  port  wardens,  the  several  commercial  and  maritime  organizations 
of  the  city,  and  representatives  of  the  Pennsylvania  and  Reading  Railroad  companies 
be,  and  are  hereby,  requested  and  authorized  to  urge  upon  the  Senate  and  House  of 
Representatives  of  the  United  States  the  importance  of  the  adoption  of  such  legisla- 
tion as  will  assist  in  carrying  out  the  suggestions  relative  to  the  improvement  ox  the 
harbor  and  port  of  Philadelphia,  as  set  forth  in  the  report  of  the  Board  of  Harbor 
Commissioners,  submitted  to  councils  on  January  5,  1888,  and  printed  in  the  ap- 
pendix of  that  day. 


letter  of  the  secretary  of  tiie  philadelpuia  board  of  trade. 

Office  of  the  Board  of  Trade, 

Philadelphia,  March  29, 1688. 
Sir  :  In  reply  to  your  request  that  the  Board  of  Trade  should  revise  its  estimate  of . 
the  probable  cost  to  the  Government  of  the  islands  to  be  removed  in  the  improvement 
of  our  harbor,  by  reason  of  the  error  made  in  submitting  the  acreage  of  the  parr  of 
Petty's  Island  required,  I  would  state  that  I  find  the  parties  furnishing  the  Board 
with  the  estimated  value  of  that  portion  of  Petty's  Island  made  their  calculations  on 
the  basis  of  the  value  of  the  property  contained  outside  of  the  line  drawn  bv  the 
United  States  Advisory  Commission  to  the  board  of  barber  commiBs|oi|ef&  t^^i  not 
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on  the  basis  of  tho  nunxber  of  acres  snbmitted  in  yonr  conimunicatioD  of  tbe  5^tb 
iQM;ant. 

The  Board  therefore  finds  it  unnecessary  to  amend  its  original  estimate  as  presented, 
to  you  in  its  commanication  nnder  date  of  the  2dd  instant. 
I  remain,  sir,  yonr  obedient  servant, 

W.  R.  Tucker, 

Secretary, 
Col.  William  P.  Craighill, 

Corps  of  Engineers,  Chairmanf  etc. 


letter  of  the  secretary  of  the  PHILADELPHIA  BOARD  OF  TRADE, 

Office  of  the  Board  of  Trade. 

Philadelphia,  March  28,  1888. 
Sir  :  I  again  address  yon,  in  order  to  forward  a  letter  of  the  Hon.  William  J.  Sewell 
accompanying  copies  of  resolutions  passed  by  tbe  legislature  of  tbe  State  of  New 
Jersey  and  the  city  council  of  Camden,  in  the  State  of  New  Jersey,  relative  to  tbe 
necessity'  of  the  removal  of  the  islands  now  obstructing  the  harbor  of  the  port  of 
Philadelphia. 

This,  and  tho  inclosures,  I  would  be  pleased  to  have  you  consider  as  a  supplement 
to  the  communication  addressed  to  you  by  this  Board  of  Trade  under  date  of  the 
23d  instant. 

I  have  the  honor  to  remain,  sir,  your  most  obedient  servant, 

W.  R.  Tucker, 

Secretary, 
Col.  Wm.  p.  Craiohill, 

Corps  of  Engineers,  Chairman,  etc. 


letter  Of  the  hon.  w.  j.  sewell.    * 

Camden,  N.  J.,  March  27,  1888. 
Mr  Dear  Sir  :  I  beg  to  inclose  yon,  at  the  request  of  Mr.  Geo.  B.  Roberts,  a  certi- 
fied copy  of  resolution,  relative  to  removal  of  obstructions  in  the  Delaware  River, 
which  passed  the  legislature  of  the  State  of  New  Jersey ;  also  one  on  this  subject 
which  passed  the  city  conncil  of  Camden. 

I  wonld  further  state  that  the  riparian  commission  of  New  Jersey,  some  months 
ago,  in  view  of  the  proposed  removal  of  these  obstructions,  changed  the  riparian  line 
in  front  of  Camden,  advancing  the  same  300  feet. 
Very  respectfully,  yours, 

•  W.  J.  Sewell. 

Mr.  Wm.  R.  Tucker, 

Secretary  Board  of  Trade,  Philadelphia, 


joint  resolution  of  the  legislature  of  the  state  of  new  JERSEY. 

State  of  New  Jersey:  • 

Joint  resolution  requesting  Congress  to  make  an  appropriation  for  the  removal  of  Smithes  or 
•       '  Windmill  Island  from  the  Delaware  Biver. 

Whereas  the  navigation  of  the  Delaware  River  between  the  cities  of  Camdeh,  in  tbe 
State  of  New  Jersey,  and  Philadelphia,  in  tbe  State  of  Pennsylvania,  is  impeded  and 
obstructed  by  tbe  island  known  as  Smith's  Island,  or  Windmill  Island,  located  near 
the  center  of  said  river,  to  the  great  loss,  inconvenience,  and  damage  to  the  citizens  of 
this  State,  and  of  the  State  of  Pennsylvania :  Therefore, 

1.  Be  it  resolved  by  the  senate  and  general  assembly  of  the  State  of  New  Jersey,  That  the 
Senators  and  Represcutativea  in  Congress  from  this  State  are  earnestly  requested  to 
support  and  use  their  infiueuce  with  tTie  present  Congress  for  an  appropriation  of  suf- 
ficient money  to  defray  the  expense  of  an  examination  of  the  island  in  the  Delaware 
River  between  the  cities  of  Pliiladelphia  and  Camden,  with  a  view  to  the  removal  of 


Digitized  by  VjOOQIC 


694   REPORT  OF  THE  CHIEF  OF  ENGINEERS;  U.  S.  ARMY. 

said  iaIandB,  which  not  only  impede  and  obstrnct  the  naviji^ation  of  said  river,  bnt  are 
the  occasion  of  great  loss,  inconvenience,  and  damage  to  the  citizens  of  this  State  and 
of  the  State  of  Pennsylvania. 

2.  And  he  it  resolved ^  That  copies  of  this  resolntion  be  forwarded  to  the  Senators  and 
Representatives  in  Congress  from  New  Jersey  by  the  secretary  of  state. 

Approved  February  15,  1888. 

State  of  New  Jersey, 

Department  of  State : 

I,  Henry  C.  Kelsey,  secretary  of  state  of  the  State  of  New  Jersey,  do  hereby  certify 
that  the  foregoing  is  a  trne  copy  of  joint  resolution  No.  3,  passed  by  the  legislatare 
of  this  State  and  approved  by  tne  governor  the  15th  day  or  February,  A.  D.  1888,  as 
taken  from  and  compared  with  the  original  now  on  file  in  my  office. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and  affixed  my  official  seal,  at 
Trenton,  this  twenty-seventh  day  of  March^  eighteen  hundred  and  eighty-eight. 

[seal.]  Henry  C.  Kblsbt, 

Secretary  of  State. 


RESOLUTION  OF  THE  CITY  COUNCIL  OF  CAMDEN,  NEW  JERSEY. 

The  following  is  an  abstract  of  the  minutes  of  a  special  meeting  of  the  city  council, 
held  February  14, 1888. 

Whereas  the  interest  of  Camden  being  identified  with  that  of  our  sister  city  Phila- 
delphia, we  join  in  the  request  for  the  removal  of  the  islands  opposite  this  city,  deem- 
ing them  an  obstruction  to  navigation  and  impeding  the  progress  of  a  great  commer- 
cial city,  causing  a  formation  or  a  bar  at  its  head  wnich  is  and  has  been  a  continual 
source  of  expense  to  the  Government  to  remove  the  same,  whereby  a  channel  may  be 
opened  for  tne  free  passage  of  ferriage,  the  only  means  of  communication  between  the 
two  cities ;  and 

Whereas  in  view  of  the  growing  demands  of  a  rapidly  increasing  population  for  a 
more  rapid  transit,  aside  from  the  demands  commercially,  we  urge  upon  the  members 
of  Congress  that  their  influence  be  extended  towards  the  accomplishment  of  the  re- 
quest ; 

Whereas  the  bill  5978,  introduced  in  the  Congress  of  the  United  States  by  the  Hon. 
Samuel  J.  Randall,  to  ascertain  the  relations  to  commerce  of  Smith's  and  Windmill 
islands  in  the  river  Delaware,  between  Philadelphia  and  Camden,  and  to  improve  the 
navigation  of  the  Delaware  River,  embodies  the  only  means  whereby  the  removal  of 
such  obstructions  can  be  accomplished :  Therefore^ 

Be  it  resolved  by  the  city  council  of  Camden,  in  meeting  assembled,  That  a  committee  of 
three  members  of  city  council,  together  with  the  president  thereof,  be  appointed  to 
appear  before  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Representatives 
of  the  United  States  and  urge  the  passage  of  House  bill  No.  5978. 

I,  D.  Cooper  Carman,  clerk  of  the  city  of  Camden,  do  hereby  certify  that  the  forego- 
ing is  a  true  copy  of  the  resolution  adopted  by  the  city  council  of  the  clt/of  Camden. 

In  witness  whereof  I  hereunto  set  my  hand  and  cause  the  corporate  seal  of  the  city 
of  Camden  to  be  hereunto  affixed  this  27th  day  of  March,  A.  D.  1888. 

[  SEAL.  ]  D.  Cooper  Carman, 

Clerk  of  the  City  of  Camden, 

LETTER   OF  THE   SECRETARY    OF   THE    PHILADELPHIA   BOARD   OF    HARBOR   COMMIS- 
SIONERS. 

Office  of  Harbor  Commissioners, 
•  Philadelphia,  March  29, 1888. 

Sir  :  I  inclose  you  herewith  a  clipping  from  the  Public  Ledger  of  November  30  last, 
giving  an  account  of  a  meeting  held  at  the  office  of  the  board  of  port  wardens,  in  con- 
Ibrmity  with  the  following  newspaper  notice  which  was  published  in  several  of  onr 
daily  papers : 

"Notice. 

"  Office  of  the  Harbor  Commissioners, 

''November  26, 1QS7. 
"  In  considering  the  question  of  the  removal  of  Smith's  and  Windmill  Islands,  the 
harbor  commissioners  will  hold  a  meeting  at  the  office  of  the  board  of  port  wardens 
(Commercial  Exchange  Building)  on  Tuesday  next,  the  29th  instant,  at  12  o'clock  noon. 
All  persons  interested  in  wharves  and  the  further  extension  of  piers  on  the  Delaware 
River  are  invited  to  be  present. 

"  William  R.  Tucker, 

''Secretary.^ 
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In  addition  to  the  above  notice  abont  seVenty-five  postal  cards  were  sent  out  con- 
veying inyltations.  to  those  known  to  be  interested  in  the  ownership  of  piers  and  in  the 
qnestion  generally. 
Yours  truly, 

W.  R.  TUCKSR, 
Secretary  Board  of  Harbor  Commisnoners. 
Col.  Wm.  p.  Cbaiohill, 

Carp$  of  Enginetn,  Chairman,  etc. 


[From  the  Pnblio  Ledger,  November  30, 1887.] 

LOCAL  AFFAiaS— HARBOB  IHPSOYSMBNTS— VIEWS  OF  CITIZENS  AS  TO  THBIB  IMHB- 
DIATB  NBBD^AN  IHPOBTANT  CONVBRBNCB  BETWEEN  T^B  HARBOR  COMiaSSION, 
ADVISOBT  BOABD  OF  KNQINBERS,  AND  REPRESENTATIVES  OF  THB  CITT'S  COM- 
MERCIAL INTERESTS. 

A  conference  was  held  in  the  office  of  the  board  of  port  wardens  at  the  Chamber  of 
Commerce  at  noon  yesterday,  between  a  large  number  or  representatives  of  the  com- 
mercial interests  of  the  city  on  the  one  hand  and  the  authorities  who  have  under  con- 
sideration the  measures  for  the  improvement  of  the  harbor  of  Philadelphia.  The  meet- 
ing was  called  by  the  harbor  commission,  in  order  that  the  advisory  board  of  Govern- 
ment officials  (appointed  by  the  President  of  the  United  States)  might  obtain  **  the 
views  and  wishes  of  those  persons  interested  in  the  commercial  prosperity '^  of  Phila- 
delphia, the  particular  project  under  consideration  being  that  for  tne  removal  of  Smith's 
and  Windmill  islands,  and  the  changes  which  would  be  necessary  in  event  of  that 
work  being  done. 

There  were  present :  Capt.  George  B.  White,  U.  S.  N. ;  Lieut.  Col.  Henry  M.  Robert, 
Engineer  Corps,  U.  S.  A. ;  Prof.  Henry  Mitchell,  (J.  S.  Coast  and  Geodetio  Survey,  and 
H.  L.  Merendin,  secretary,  constituting  the  Advisory  Board ;  Henry  Windsor,  Edwin  A. 
Gaskill,  Charles  S.  Lewis,  Chief  Engineer  and  Surveyor  Samuel  L.  Smedley  and  Wm. 
R.  Tucker,  of  the  harbor  commission ;  Joel  Cook,  George  A.  Cotton,  Edw.  K.  Stev- 
enson, and  N.  McEinley  Wilson,  of  the  board  of  port  wardens;  Master  Warden  Chris- 
tian K.  Ross,  Harbor  Master  Charles  Lawrence,  president  of  common  councU;  Presi- 
dent Georse  B.  Roberts,  of  the  Peunsylvania  Railroad;  Superintendent  Sweigard,  of 
the  Philadelphia  and  Reading  Railroad ;  John  H.  Weeks,  aeent  of  the  Baltimore  and 
Ohio  Railroad  in  this  city ;  W.  W.  Frazier,  jr.,  of  Harrison,  Frazier,  6t  Co. ;  Benjamin 
S.  Janney,  of  Janney  &  Andrews ;  Francis  and  Alfred  Cope,  John  Price  Wetherill, 
F.  A.  Churchman,  president  of  the  Tug-Boat  Owners'  Association ;  L.  G.  Sohermer- 
hom,  of  the  U.  S.  Engineer  Office;  Pay  Director  A.  W.  Russell,  U.  S.  N. :  Spencer  C. 
McCorkle.  of  the  U.  8.  Coast  Survey ;  Prof.  Lewis  M.  Haupt,  University  of  Pennsyl- 
vania ;  Philip  Fitzpatrick,  General  W.  L.  James,  F.  R.  Pemberton,  president  of  the 
Pennsylvania  Warehousing  and  Storage  Company ;  William  and  Frederick  W.  Taylor, 
Charles  A.  McGinley,  Samuel  T.  McDonnell,  W.  T.  Hager,  Hon.  Charles  O'Neill, 
William  Harkness,  J.  E.  Wheeler,  and  Edward  R.  Sharwood. 

The  meeting  wasorganized  by  the  election  of  Benjamin  S.  Janney  as  chairman  and 
Jonathan  Gimngham  secretary ;  after  which  Mr.  Windsor  stated  the  objects  of  the 
meeting.  He  said  the  Harbor  Commission's  first  work  was  in  connection  with  the 
preservation  of  the  harbor.  It  would  be  useless  to  expend  money  for  improvements 
before  the  needed  steps  are  taken  to  prevent  iigury  from  the  encroachments  con- 
stantly being  made.  Heretofore  all  of  the  money  provided  by  the  National  Govern- 
ment has  been  used  to  improve  the  approaches  to  the  harbor,  the  engineers  having 
charge  of  the  work  taking  the  ground,  very  properly,  that  a  good  harbor  would  be 
of  no  value  unless  the  vessels  can  get  to  it.  Mr.  Windsor  then  went  on  to  say  that 
the  Advisory  Board,  having  now  come  to  the  question  of  the  harbor  itself,  as  to  hpw 
far  the  city  wharves  can  be  extended  in  order  to  afford  facilities  for  the  vessels  now 
used,  and  what  new  ohanees  may  be  necessary,  they  want  to  know  what  the  citizens 
of  Philadelphia  desire  in  the  matter  before  they  go  on  with  their  consideration  of  their 
plans. 

OPINIONS  OF  WHARF- OWNERS. 

Philip  Fitzpatrick,  speaking  as  a  wharf  and  ship-owner,  stated  that  at  the  present 
day  very  few  steamers  are  buUt  which  are  under  400  feet,  and  it  ought  to  be  well  un- 
derstood that  if  Philadelphia  wants  vessels  of  large  tonnage  to  come  to  her  harbor 
her  wharves  must  be  at  least  500  feet  long ;  yet  none  of  them  are  over  400,  and  the 
majority  of  them  are  much  less. 

George  W.  Burton,  speaking  of  the  proposed  extension  of  the  wardens'  line,  in 
order  to  permit  of  the  lengthening  of  the  piers,  said  the  line  was  now  out  as  far  as  it 
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can  go  ou  the  immediate  city  frout.  To  extend  the  present  250-foot  pi^ra  wonld  be  a 
very  expensive  business,  and  he  did  not  know  of  any  wharf-otvners  who  could  do  it 
and  expect  to  get  any  revenne  from  their  property.  The  gross  income  now  la  very 
small,  and  50  per  cent,  of  it  is  eaten  up  in  taxation,  cost  for  dredging  oat  material 
deposited  in  the  docks  by  the  city's  sewers  (for  which  the  city  makes  an  utterly  in- 
adequate appropriation),  and  in  other  ways.  He  thought  the  removal  of  the  islands 
would  be  to  take  away  a  barrier  against  the  northeast  winds;  that  if  it  was  not  for 
the  islands  Delaware  avenue  would  be  frequently  flooded,  and  that  the  wharves 
would  have  to  be  raised  4  or  5  feet,  and  the  *  taxation  and  expense  would  be  some- 
thing fearful."  He  thought  the  jetties  built  above  Smith's  Island  had  resulted  in  the 
filling  up  of  the  docks }  that  the  Pennsylvania  Railroad  trains  on  Delaware  avenue 
were  injuring  the  wharf  properties.  He  asked  who  would  pay  the  expenses  of  im- 
provements in  which  the  whole  city  was  to  share  the  benefits.  Ho  did  not  think  the 
wharf-owners  ought  to  bear  it  all.    He  also  questioned  the  practicability  of  tho  plan. 

Mr.  Windsor  remarked  that  the  possibility  of  tho  proposition  was  not  nnder  con- 
sideration then.  <'  Wo  are  here  to  find  out  what  the  city  wanted.  The  engineers  who 
have  studied  the  question  can  tell  us  whether  it  is  feasible." 

Colonel  Robert  said  there  was  no  practical  difficulty  in  extending  tho  wharves, 
though  the  deep  water  and  rapid  current  would  increase  the  cost.  It  was  merely  a 
question  of  dollars  and  cents. 

Mr.  Burtonthouffht  the  cheapest  and  best  way  to  secure  deeper  and  longer  docks 
was  for  the  city  to  i>uy  the  properties,  widen  Delaware  avenue,  and  oxtend  the  docks 
to  the  west. 

WHAT  THE  CITY  SHOULD  DO. 

Joe]l  Cook  said  that  Mr.  Burton  was  a  representative  of  the  wharf-owners  of  Phila- 
delphia, i^nd  that  what  he  had  said  abont  the  difficulties  to  owners  of  the  short 
wharves  was  a  subject  for  serious  considoration.  Here  are  ono  hundred  separate 
wharf-owners,  every  one  of  whom'has  a  direct  pecuniary  interest  in  the  matter ;  and 
yet  a  majority  of  them  can  not  really  afford  to  make  the  improvements  necessary.  If 
this  plan  of  removing  Smith's  and  Windmill  islands  and  extending  the  piers  is  de- 
cided to  be  feasible,  then  it  becomes  the  duty  of  the  city  to  give  some  attention  to 
the.  matter,  and  to  do  something  to  demonstrate  the  desire  of  the  city  to  foster  its 
commerce.  Mr.  Cook  thoaght  that  if  the  Government  agreed  to  pay  the  expense  of 
clearing  the  channel,  the  city's  duty  was  to  adopt  some  broad  and  comprehensive, 
scheme  to  take  the  river  front  and  improve  it  in  accordance  with  these  plans.  This 
was  a  thing,  he  said,  we  have  a  right  to  call  upon  the  city  to  do.  He  did  not  think 
any  encouragement  could  be  gotten  from  Washington  unless  the  city  and  State  give 
some  earnest  that  they  will  contribute  toward  the  improvement. 

All  the  diverse  interests  aie  looking  at  the  plans  from  their  respective  individual 
stand-points,  and  he  believed  that  the  city  would  have  to  get  possession  of  the  wharves 
or  she  will  never  have  the  commerce.  Mr.  Cook  said  also  that  thus  far  the  city  au- 
thorities had  done  nothing  for  the  commercial  interests  at  stake,  and  they  want  to  bo 
awakened  to  the  importance  of  attending  to  something  else  than  celebrations.  He 
believed  the  city  wo  old  resjNsnd  if  called  npon.  She  has  a  splendid  river,  magnifi- 
cently lighted  (mainly  through  the  efforts  of  Captain  White),  but  that  what  was 
lacking  was  suitable  wharfage.  He  cited  the  case  of  the  Clyde  to  show  what  had 
been  done  in  the  way  of  stimulating  commerce  under  the  most  difficult  conditions. 

Edward  K.  Stevenson,  who  was  the  next  speaker,  thought  there  was  no  force  in  the 
objection  urged  by  Mr.  Burton  to  the  effect  that  the  islands  formed  a  barrier  to  the 
northeast  winds,  the  removal  of  which  would  be  disastrous.  He  found  that  while 
wharf-owners  complained  about  low  profits,  it  is  most  difficult  to  buy  any  wharf  prop- 
erty at  any  reasonable  price.  The  owners  are  getting  no  adequate  Revenue  because 
the  property  is  not  in  a  condition  to  earn  more. 

NEW  JBRSET'S  ATTrrUDE. 


Mr.  Windsor  at  this  point  remarked  that  injury  hod  boon  to  wharf  property  i 
city  because  of  the  attitude  of  New  Jersey.    He  believed  it  would  be  of  little 


in  this 
ile  use  to 
spend  money  on  improvements  unless  the  harbor  can  be  protected,  and  he  thought  it 
was  the  imperative  duty  of  councils  to  apply  to  the  General  Government  to  take 
charge  of  the  matter,  as  has  been  done  in  cases  where  two  States  do  not  agree  upon 
what  shall  be  done.  '*Our  harbor  is  in  great  danger  from  a  power  over  which  we 
have  no  control." 

John  Price  Wetherill  thought  tho  riparian  commissions  of  New  Jersey  had  done  all 
that  could  be  required  of  them.  Thoy  are  ready  to  extend  their  line  700  feet ;  and 
New  Jersey,  instead  of  being  a  laggard,  seems  likely  to  be  a  little  ahead  of  Philadel- 
phia in  improving  the  channel.  He  thought  tho  unanimous  action  of  the  three  bodies 
representing  the  commercial  interests  of  the  city — ^the  Commercial  and  Maritime  Ex- 
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changes  and  the  Board  of  Trade — was  sofScient  to  show  that  the  improvements  were 
wanted.  The  widening  of  Delaware  avenue  would  be  a  proper  city  expense  ;  tod  he 
thought  with  proper  co-operation  between  the  corporate  and  private  interests  the  im- 
provements could  be  J^rought  about. 

"We  improve  the  property  for  the  benefit  of  the  city  at  large,"  said  Mr.  Barton, 
*'  and  we  lose  by  it." 

Harbor-master  Lawrence  said  the  city  wanted  to  be  informed  as  to  what  her  people 
want,  and  he  claimed  that  the  corporation  was  never  slow  in  the  matter  of  public  im- 
provements. He  added  that  great  public  improvements  for  the  public  good  were  not 
stopped  because  of  individual  inconveniences. 

"I  am  in  favor  of  extending  the  wharves,"  said  Mr.  Fitzpatrick,  "no  matter  w*ho 
pays  for  it.  I  have  had  an  experience  as  a  ship  and  wharf  owner  for  over  thirty  years, 
and  I  know  the  necessity  of  encouraging  commerce.  Every  vessel  which  jcomes  here 
distributes  from  $500  to  $10,000  among  the  people  who  most  need  it,  and  we  can  not 
expect  to  do  a  large  business  unless  we  show  that  we  appreciate  it  by  providing  the 
proper  facilities." 

Hyman  L.  Lipman,  speaking  "  merely  as  a  citizen  and  as  one  who  had.no  knowl- 
edge of  the  engmeering  features  of  the  proposition,"  expressed  the  belief  that  unless 
efforts  are  made  to  bring  trade  here  it  will  be  diverted  elsewhere.  The  great  mistake 
Philadelphia  mode,  he  thought,  was  in  giving  League  Island  to  the  Government.  If 
that  is  not  to  be  used  as  a  naval  station  or  a  gun  foundry  steps  should  be  taken  to  get 
it  back,  when  it  could  be  used  greatly  to  the  benefit  of  the  commerce  of  the  port. 

PRBSIDBNT  BOBERT8  TALKS. 

President  George  B.  Roberts,  of  the  Pennsylvania  Railroad  Company,  was  then 
called  upon  to  give  his  views  in  the  matter,  particularly  with  reference  to  the  atti- 
tude of  the  New  Jersey  authorities.  Mr.  Roberts  said  that,  with  the  engineers  of  the 
company,  he  had  looked  into  the  subject  and  had  reached  the  conclusion  that  nothing 
but  the  removal  of  Smith's  Island  would  afford  the  facilities  needed,  and  that  that 
would  be  of  no  use  unless  the  New  Jersey  authorities  agreed  to  extend  the  riparian 
line  at  least  half  the  distance,  which,  he  believed,  ought  to  be  done  to  produce  the 
best  effect.  The  commissioners  indicated  a  willingness  to  do  what  the  engineers 
deemed  ri|;ht  in  reference  to  moving  out  the  line  so  as  to  make  the  channel  clear 
when  the  island  is  removed.  "As  an  engineer,"  continued  Mr.  Roberts,  "  I  believe 
that  if  this  is  done  the  difficulties  in  reference  to  the  wharves  will  be  largely  remedied. 
Our  experience  is  in  the  line  indicated  by  the  gentleman  who  has  complained  of  the 
cost  of  maintaining  them,  but  the  cause  is  more  due  to  the  presence  of  Windmill  Island 
than  anything  else.  The  island  makes  a  deej)  and  narrow  chanpel  on  this  side,  and 
it  will  have  to  be  removed,  and  the  water,  being  allowed  to  distribute  more  widely, 
would  have  a  proper  depth. 

"  In  this  matter  it  will  not  do  to  consider  what  is  the  interest  of  the  individual .  The 
Pennsylvania  Railroad  will  have  to  expend  a  very  large  sum,  but  it  will  be  benefited 
by  it.  If  we  are  to  bring  our  ferry  up  to  what  the  future  will  require  we  must  have 
a  different  Warden's  line.  If  the  islands  were  removed  there  would  then  be  an  op- 
portunity to  improve  the  wharf  properties  and  make  them  suited  to  the  commerce  of 
the  day.  That  they  are  not  suitable  is  hardly  worth  arguing  here  to-day.  Philadel- 
phia gets  nominally  nothing  for  her  piers,  because  they  are  nominally  worth  nothing. 
Our  duty  now  is  to  ascertain  what  is  best  for  the  city,  and  if  any  individual  does  not 
see  fit  to  improve,  his  property  must  remain  unproductive,  and  those  who  do  improve 
will  reap  the  benefit.  It  is  absolutely  necessary  that  the  islands  should  be  removed, 
and  the  work  is  a  trifling  one  in  comparison  with  what  it  means  for  this  city." 

A  SUGGESTION  FROM  PROFESSOR  HAUPT. 

After  Superintendent  Sweigard  had  stated  briefly  that  the  Reading  Railroad  Com- 
pany would  join  in  the  movement.  Professor  Hanpt  said  he  wanted  to  suggest  one  or 
two  thoughts  which  had  not  been  touched  upon.  He  said :  "  Suppose  the  changes 
are  made  and  the  great  ocean  steam-ships  can  come  to  the  piers  along  the  city  front 
proper  to  load  and  discharge.  This  would  necessitate  enormous  transportation  of 
freight  and  an  engorgement  would  result.  Then  perhaps  Philadelphia  will  not  always 
depend  upon  ferry  connection  with  Camden,  and  in  the  event  of  the  construction  of 
a  bridge  the  island  would  be  found  to  be  an  advantage."  He  suggested  a  division  of 
the  commerce,  the  foreign  vessels  being  received,  say,  at  the  mouth  of  the  Schuylkill, 
while  the  upper  wharves  could  be  used  for  domestic  commerce. 

Francis  Cope  thought  that  wharf-owners  generally  would  be  glad  to  take  advan- 
tage of  any  chance  to  extend. 

Mr.  Stevenson  read  a  letter  from  General  Mana^r  McLeod  stating  that  the  Reading 
Company  would  assist  in  any  movement  for  the  improvement  of  tne  port,  and  would 
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extend  their  pier  at  Willow  street  as  nearly  as  possible  simultaneously  with  (he  re- 
moval of  the  island. 

Finally,  upon  motion  of  Mr.  Winsor,  a  resolution  was  passed  nr^ng  the  carrying 
out  of  the  plan,  and  Mr.  Cook  suggested  that  with  a  view  of  furthoring  the  project 
the  meeting  had  better  adjourn,  subject  to  the  call  of  the  chair,  which  was  agreed  to. 

After  a  few  remarks  by  Congressman  O'Neill,  in  which  he  expressed  his  cordial  ap- 
proval of  the  condnsion  reached  and  promised  his  hearty  co-operation,  the  meeting; 
adjourned. 


LETTER  FROM  LEONARD  MTBRS,  ATTORKET  FOR  WILLIAM  LONOSTRETH. 

Philadelphia,  March  28, 188B. 

Dear  Sir:  Bv  a  recent  act  of  Congress  you  are  authorized  to  report  upon  the  con- 
dition of  Smith's,  Windmill,  and  other  islands  and  shoals  or  bars  in  the  river  Delaware 
opposite  to  Philadelphia,  which  it  is  proposed  to  remove  in  the  interest  of  commerce, 
and  also  the  probable  cost  of  such  removal. 

To  the  north  and  east  of  Smith's  Island,  and  separated  from  it  by  a  narrow  channel 
only,  is  an  island  of  10  acres  and  91  perches,  which,  upon  survey,  was  granted  by  the 
State  of  Pennsylvania  to  Joseph  Fox  and  Moses  Preston  by  patent  dated  December 
30,  1831. 

This  patent  and  the  mesne  conveyances  by  which  the  title  vested  in  the  present 
owner,  William  Longstreth,  are  recorded  in  the  ojQQce  of  the  recorder  of  deeds  or  Phila- 
delphia County,  and  the  taxes  upon  said  island  have  been  regularly  paid. 

The  Engineer's  Department  of  the  Army  has  for  the  past  eight  years  been  endeav- 
oring to  dredge  and  keep  open  a  channel  through  Mr.  Ijongstreth's  island,  treating  it 
as  a  bar  (and  calling  it  Smith's  Island  Bar),  because,  as  they  state,  it  is  alighUy  be&w 
mean  low  water.  It  is  well  known,  however,  that  this  has  not  always  been  the  case, 
and  your  yearly  official  report  shows  that  the  constant  accretions  and  filling  up  have 
caused  considerable  expense  to  keep  the  channel  open.  In  fact,  a  comparatively  small 
expenditure  would  fill  up  Mr.  Longstreth's  island  and  make  it  very  valuable. 

He  has  always  deemed  the  channel  to  be  in  the  interest  of  commerce,  bat  very  prop- 
erly the  War  Department  was  notified  of  his  rights  to  the  island,  now  owned  in  his 
family  for  thirty-five  years. 

So  careful  of  these  rights  has  the  State  of  Pennsylvania  been  that  many  years  ago 
when  it  was  proposed  to  cut  a  channel  through  this  island  an  act  of  the  legislature 
granting  the  authority  provided  that  *'  the  consent  of  the  owners  be  filrst  obtained." 

Mr.  Longstreth  believes  that  the  removal  of  these  islands  in  the  Delaware  will  be  of 
great  benefit  to  our  national  commerce. 

Congress  having  inquired  the  probable  cost  of  such  removal,  he  authorizes  you  to 
report  that  he  will  accept  from  the  Government  for  his  said  property  and  all  loss  of 
its  removal  the  sum  of  |5,000. 

I  am,  very  respectfully,  yours, 

Leonard  Myers, 
Jitorney  for  WiiUam  Longstreth. 

Col.  Willlam  p.  Craiohill, 

Corps  of  Engineers^ 
President  Board  of  Engineers,  U.  S.  A. 


G2. 

IMPROVEMENT  OF  FRANKFORD  CREEK,  PENNSYLVANIA. 

Ko  work  was  done  on  Frankford  Creek  during  the  last  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
August  2, 1882,  appropriating  $10,000.  This  amount  was  practically 
expended  during  the  fiscal  year  ending  June  30, 1883,  in  the  forma- 
tion of  a  dredged  channel  7  feet  deep  at  mean  low  water,  and  extend- 
ing from  the  mouth  of  the  creek  to  above  Bridge  Street  Bridge,  Brides- 
burgh. 

This  creek  is  entirely  within  the  corporate  limits  of  Philadelphia, 
and  it  is  understood  to  be  regulated  by  the  municipal  authorities.    It 
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is  not  considered  in  the  interest  of  comniercc  and  navigation  to  recom- 
mend farther  appropriations. 

Fraukford  Creek  lies  wholly  within  the  port  of  onti-y  of  Philadelphia,  at  which 
the  revenae  collected  daring  the  year  ending  December  31,  1887,  amounted  to 
$17,878,424.46.  The  nearest  fort  and  light-honses  are,  respectively,  Fort  Mifflin  and 
Horseshoe  Range  Lights. 

Total  appropriations  to  June  30,  1888 $10,000.00 

Total  expenditures  to  June  30, 1888 9,735.50 

Money  statement 

Jaly  1,  1867,  amount  available |264.r>0 

Jnly  1,  1888,  balance  available 264.  .'iO 

(  Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

COMlfSRCIAX  STATISTICS. 

Arrivals  and  departures  of  veeeeJa  during  ike  year  ending  December  31,  1887. 


Class. 

Arrivals. 

Di^partaros. 

SailiuK  yeeaela 

JVb. 
110 
25 

Tont. 
10,600 
5,000 

110 
25 

Tont. 
10,  .'lOO 

Barges  

5,000 

Total 

135 

15,500 

135 

15.500 

ImporU, 


Arttclca. 

Qaantity. 

Yalao. 

Wood 

cords. . 

1.000 
5, 000 
2, 500, 000 
3,000 
1,000 
500 

$4, 250. 00 

Coal 

tons.. 

15,000.00 

liunaber 

feot.. 

20, 000. 00 

Sand 

tons.. 

4.  500. 00 

Soda-ash 

do... 

30, 000. 00 

Hay 

do.. 

2,500.00 

Total 

76, 250. 00 

The  above  information  was  famished  by  the  Mason  Fruit  Jar  Company,  of  Brides- 
burg. 


G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

No  operations  have  been  in  progress  daring  the  past  fiscal  year  since 
the  appropriation  of  $18,750,  approved  August  5, 1886,  was  practically 
exhausted,  in  the  year  ending  June  30, 1887. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  mouthofthe  river  to  Girard 
Point,  a  distance  of  about  1  mile ;  from  thence  to  Gibson's  Point,  a  further 
distance  of  about  3  miles,  a  channel  20  feet  deep,  and  200  feet  wide ;  from 
thence  to  Chestnut  Street  Bridge,  Philadelphia,  a  distance  of  about  3 
miles,  a  channel  of  navigable  width  and  18  feet  deep  at  mean  low  water. 
This  lattej  reach  of  river  has  required  no  other  improvement  than  the 
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removal  of  about  1,000  cubic  yards  of  rock  near  Locust  and  South 
streets.  The  channels  proposed  are  to  be  obtained  by  dredging,  at  an 
estimated  cost  of  $485,000,  of  which  amount  $368,750  has  been  appro- 
priated. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im- 
proved condition  of  river  channel  to  that  part  of  the  river  lying  between 
the  month  and  Gibson's  Point,  or  the  lower  4  miles  of  the  river.  At 
Girard  Point  are  located  large  grain  elevators  and  wharves.  At  Gib- 
son's Point  and  Point  Breeze,  which  are  near  each  other  and  closely 
related  as  to  commercial  requirements,  are  the  large  storage  tanks  and 
shipping  wharves  of  the  petroleum  oil  refineries.  The  large  interests 
assembled  at  these  three  points  cover  mainly  the  commerce  of  the 
Schuylkill  Biver,  and  both  the  grain  and  oil  trade  require  deep-draft 
vessels  for  the  proper  and  economical  transaction  of  their  business. 
Channel  depths  should  exist  which  would  permit  the  passage  of  vessels 
at  all  stages  of  the  tide  between  the  mouth  of  the  river  and  Gibson's 
Point  drawing  24  feet  of  water.  As  it  now  is,  deep-draft  vessels  are 
permitted  to  move  only  at  high  water,  or  else  are  obliged  to  lighter 
part  of  their  cargoes. 

The  work  which  has  been  applied  to  the  river  between  the  mouth  and 
Gibson's  Point  has  resulted  in  producing  a  channel  from  150  to  200  feet 
wide  and  20  feet  deep  at  -mean  low  water.  Between  Gibson's  Point  and 
Giranl  Point  the  deepened  channel  has  been  permanent,  but  between 
Girard  Point  and  deep  water  in  the  Delaware  River  the  maintenance 
of  the  dredged  channel  has  not  been  satisfactory. 

As  previously  stated  the  project  proposes  a  depth  of  24  feet  at  mean 
low  water  between  Girard  Point  and  the  Delaware  Eiver.  Between 
1875  and  1878  this  part  of  the  river  was  deepened  to  24  feet  by  the 
removal  of  242,000  cubic  yards  of  material ;  in  1880  it  had  shoaled  to 
about  20  feet.  Between  1881  and  1884  it  was  again  deepened  to  24  feet 
by  the  removal  of  266,000  cubic  yards  of  material ;  in  1887  a  survey  was 
made  of  this  part  of  the  river  and  it  was  found  that  the  channel  had 
again  shoaled  to  20  feet.  To  redredge  the  channel  to  a  depth  of  24  feet 
for  a  width  of  300  feet  would  require  the  removal  of  about  250,000  cubic 
yards  of  material,  or  about  the  quantity  which  has  been  twice  removed 
since  1875. 

The  shoaling  principally  occurs  over  a  portion  of  the  channel  about 
1,500  feet  in  length  and  situated  directly  at  the  river  mouth.  The 
shoaling  is  mainly  due  to  the  abrupt  angle  at  which  the  tidal  currents 
of  the  Schuylkill  meet  those  of  the  Delaware  Eiver,  and  also  to  the 
abnormal  width  of  the  former  river  at  this  point.  From  the  experience 
of  the  past  it  seems  highly  probably  that,  instead  of  attempting  to 
inaintain  the  desired  depth  of  24  feet  in  this  part  of  the  river  by  dredg- 
ing, it  would  be  more  assuredly  and  economically  accomplished  by  the 
aid  of  a  dike  so  placed  as  to  produce  tidal  concentration  upon  the  shoal 
area. 

The  work  which  has  been  done  is  of  great  benefit  to  commerce,  and 
the  further  improvement  of  the  river  would  be  of  great  advantage.  If 
funds  become  available  for  continuing  the  improvement  of  the  river  a 
project  will  be  submitted  covering  the  improvement  of  the  bar  at  the 
river's  mouth  by  means  of  a  dike  in  connection  with  dredging. 

An  appropriation  of  $75,000  is  recommended  for  the  fiscal  year  ending 
June  30, 1890,  and  if  an  appropriation  is  made  it  will  be  applied  in 
furtherance  of  the  approved  project. 

This  work  lies  in  the  collection  district  of  Pliila<lclpliia,  at  which,  as  a  port  of  en- 
try, there  was  collected  dnrin;;  the  yoar  ending  December  31,  1887,  revenue  to  the 
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amoantof  $17,878,424^46.    Th&  seareet.  forfc  and  ligbt-housos  are,  respectively,  Fort 
Mifflin  and  Sohnylkill  River  raDge-lights. 

Total  appropriations  to  Jnne  30, 1888 $368,750.00 

Total  expenditures  to  June  30, 1888 368,519.13 

Money  statement 

Jolyl,  1887, amonnt  available 434.87  # 

Joiy  1,  1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
ontetanding  July  r,  1887 i>04.00 

July  1, 1888,  balance  available 1 230.87 

Amount  appropriated  by  act  of  August  11, 1888 '^5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 25,230.87 

(Amount  (estimated)  required  for  completion  of  existing  project 91, 2r)0. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS.. 

ArrivaU  and  departures  of  vessels  during  the  year  ending  December  31, 1867. 

Stoameni  (not  including  tugs) 83 

Sailing  vessels 501 

Barges 2()0 

Total 844 

Freight  statement. 
Received: 

Iron  ore tons..  1,02-2 

Barrelfl  (empty) 887,341 

Miscellaneous  merchandise tons..  25,978 

Shipped : 

Grain bushels..  4,967,497 

Flour , barrels..  45,000 

Petroleum  (crude  and  refined) do...  l,2:Jt),23"i 

Do cases..  4,809,060 

Do gallons..  6,707,9:<5 

Miscellaneous  merchandise tons..  13,975 

The  above  information  was  furnished  by  five  different  firms  most  largely  interested 
in  the  improvement  of  the  Schuylkill  River. 


G4. 

IMPROVEMENT  OF  ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  river  and  harbor  act  approved  August  5, 1886,  appropriateil 
$15,000  for  improving  ice-harbor  at  Marcus  Hook,  Pa.  Under  date 
of  August  17, 1886,  a  project  was  submitted  and  approved  August 
26,  wherein  it  was  proposed  to  apply  so  much  of  this  appropriation  as 
might  be  necessaiy  to  removing  the  stone  superstructure  of  Pier  No. 
6,  and  rebuilding  it  at  the  lower  end  of  the  harbor  on  the  line  of  Pier 
No.  7  and  the  shore  pier  upon  a  timber  crib  foundation.  The  stono 
superstructure  of  Pier  No.  6  was  built  in  1881  upon  a  pile  foundation  and 
had  given  evidences  of  wei^kness  by  settling  towards  the  channel  of  tUe 
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river.  Pier  No.  6,  the  compauion  to  Ko.  6,  careened  in  1882,  shortly 
after  its  completion,  and  was  subsequently  rebuilt  on  a  crib  foundation. 

Under  date  of  March  24, 1387,  a  contratct  was  made  with  Mr.  Ira 
Lant  for  the  construction  and  placing  of  the  timber  crib  foundation  at 
the  point  before  named,  and  for  i*emoving  the  stone  superstructure 
from  Pier  No.  6  and  replacing  it  upon  the  new  foundation. 

During  the  past  fiscal  year  the  proposed  new  pier  has  been  com- 
pleted and  the  pile  foundation  of  Pier  Ko.  6  removed,  two  groups  of 
mooring  piles  placed  between  existing  piers,  and  the  available  deep- 
water  area  of  the  harbor  increased  to  10  acres  by  dredging  58,000  cubic 
yards  from  the  previous  shoal  area  at  the  lower  end  of  the  harbor. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  the  construction 
of  the  timber  crib  which  was  to  form  the  substructure  for  the  new  pier 
was  in  progress.  Under  the  above  named  contract  with  Mr.  Ira  Lunt 
the  crib  foundation  has  been  completed,  sunk  in  position,  and  the  super- 
structure removed  from  Pier  Ko.  6  and  placed  upon  the  crib  foundation 
thus  prepared  for  it. 

Influenced  by  borings  on  file  in  the  office,  which  indicated  hard  bottom 
suitable  for  the  crib  foundation  at  the  proposed  site  of  the  new  pier  at 
a  depth  of  25  feet  below  mean  low  water,  the  timber  crib  foundation 
was  built  25i  feet  high.  Before  placing  the  crib  additional  borings 
developed  the  fact  that  the  character  of  the  bottom  at  the  site  of  the 
proposed  pier  was  such  as  to  require  the  foundation  to  be  carried  to  a 
depth  of  30  feet  below  mean  low  water  before  a  substratum  was  reached 
which  was  sufficiently  unyielding  to  bear  the  weight  which  would  be 
imposed  upon  it  by  the  proposed  pier.  To  accomplish  this  the  trench 
to  receive  the  crib  foundation  was  excavated  to  a  depth  of  30  feet  be- 
low mean  low  water  and  then  filled  to  a  height  of  25  feet  below  mean 
low  water  with  random  stone  carefully  leveled  to  receive  the  timber 
crib  substructure. 

The  stone  required  to  form  this  foundation  amoctnted  to  559  cubic 
yards,  and  being  outside  of  the  contract  with  Mr.  Ira  Lunt  for  the  con- 
struction of  the  pier,  was  furnished  by  Messrs.  Lieper  &  Lewis  under 
informal  proposals  at  the  rate  of  $1.08  per  cubic  yard. 

The  entire  cost  of  the  pier,  including  the  additional  foundation,  was 
$8,289.79.  The  cost  for  a  similar  pier  built  two  years  previous  was 
$15,600. 

The  low  price  at  which  the  contract  was  made  for  building  the  pier 
left  a  balance  available  for  further  work  of  about  $5,400  from  the 
$15,000  on  hand.  Under  date  of  August  10, 1887,  a  modified  project 
for  the  expenditure  of  this  balance  of  $5,400  was  submitted  to  th6  Chief 
of  Engineers,  recommending  its  application  for  the  removal  of  the  piles 
which  formed  the  previous  foundation  for  Pier  Ko.  6,  the  placing  of  two 
groups  of  mooring  piles  between  the  inner  row  of  ice-piers,  and  the 
dredging  of  about  60,000  cubic  yards  of  material  from  the  shoal  area  at 
the  lower  end  of  the  ice-harbor.  This  recommendation  was  approved 
August  17, 1887,  and  under  an  agreement  with  the  American  Dredging 
Company,  derived  from  informal  proposals,  the  pile  foundation  of  Pier 
No.  6  was  removed  for  $200,  two  groups  of  mooring  piles  were  placed 
for  $200,  and  58,000  cubic  yards  of  material  dredged  at  the  rate  of  7| 
cents  per  cubic  yard. 

This  dredging  increased  the  area  of  that  part  of  the  ice-harbor  which 
is  under  the  protection  of  the  piers  from  6  to  10  acres.  The  depth  at 
low  water  which  now  covers  this  area  is  from  20  to  24  feet. 

As  previously  stated.  Piers  Nos.  5  and  6  were  originally  built  in  1881 
upon  a  pile  foundation.    Pier  No.  5  careened  in  1882,  aad  waa  subse- 
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quently  rebuilt  on  a  crib  foundation.  Pier  No.  6  had  also  given  evi- 
dences of  the  instability  of  its  foundation,  which  threatened  it  with  the 
fate  of  Ko.  5.  To  avert  such  disaster  the  stone  superstructure  was 
removed  and  placed  upon  a  crib  foundation  at  the  lower  end  of  the 
harbor. 

The  specifications  under  which  the  two  piers  were  built  in  1881  re- 
quired the  piles  forming  the  foundations  to  be  driven  to  a  depth  of  3d 
*leet  below  mean  low  water;  at  this  depth  hard  bottoo^ would  have  been 
reached.  In  removing  the  piles  from  the  foundation  of  No.  6  it  was 
found  that  they  had  only  been  driven  to  a  depth  of  from  29^  to  31^  feet 
below  mean  low  water,  or  from  6}  to  4^  feet  less  than  the  depth  required 
by  the  specifications  and  the  character  of  the  bottom.  The  piles  were 
driven  therefore  into  a  very  soft  day  without  passing  through  it  and 
teaching  a  hard  bottom,  and  the  fair  inference  is  that  the  principal 
cause  for  the  failure  of  the  foundations  of  Piers  Nos.  5  and  6  was  the 
improper  ch^vracter  of  the  work  done  by  the  contractor.  The  contract 
for  this  work  was  with  the  Mount  Waldo  Granite  Company,  and  the 
work  was  done  for  that  company  by  Ira  Lunt. 

The  harbor  is  of  considerable  value  to  the  commerce  of  th6  river 
during  the  winter  season.  Its  utility  will  continue  even  when  the  pro- 
posed ice-harbor  at  the  head  of  Delaware  Bay  is  built,  since  the  ice- 
harbor  at  Marcus  Hook  will  always  be  valuable  as  a  refuge  for  vessels 
in  the  upper  part  of  the  river.  The  value  of  the  harbor  to  vessels  seek- 
ing temporary  refuge  from  ice  is  somewhat  reduced  from  the  practice  of 
vessel  owners  utilizing  the  harbor  as  a  place  in  which  their  vestsels  are 
permanently  placed  during  the  winter  season. 

In  1880  and  1881  the  project  for  the  improvement  of  this  harbor  was 
amended  by  providing  for  the  construction  of  a  bulkhead  about  1,800 
feet  in  length  parallel  with  the  shore-line  and  about  150  feet  outside  of 
high-water  line,  together  with  the  deepening  by  dredging  of  the  area 
in  front  of  the  bulkhead  to  a  depth  of  15  feet  at  the  present  low- water 
line,  and  decreasing  to  10  feet  depth  alongside  of  the  bulkhead.  (See 
Report  Chief  of  Engineers,  1882,  pages  761-755.) 

In  subsequent  action  towards  carrying  into  effect  this  amendment  of 
the  project  an  obstacle  arose  from  the  unwillingness  of  certain  riparian 
owners  to  voluntarily  authorize  the  construction  of  the  bulkhead  along 
their  property  frontage.  This  difficulty  has  not  ye.t  been  removed,  and 
even  if  it  could  be  it  is  doubtful  whether  in  the  light  of  past  experience 
the  advantages  of  the  bulkhead  would  not  be  neutralized  by  its  being 
largely  used  by  vessel  owners  as  a  place  of  safety  and  free  wharfage 
for  their  vessels  during  the  winter  season  of  disuse.  This  has  been  the 
practice  of  the  past  at  the  landing  piers,  and  while  it  enables  the 
owners  of  such  vessels  to  escape  dock  and  wharf  charges,  it  encumbers 
the  harbor  unnecessarily.  Against  such  improper  nse  of  a  harbor  there 
seems  to  be  no  present  protective  legislation  or  authority. 

It  is  highly  probable  that  the  area  directly  in  front  of  the  bulkhead, 
lying  as  it  does  under  the  lee  of  the  landing  piers,  would  rapidly  shoal 
from  the  deposition  of  river  sediment,  and  would  therefore  require  fre- 
quent dredging  in  order  to  maintain  the  proposed  depths  along  the 
bulkhead.  The  present  harbor  has  a  protected  area  of  about  10  acres, 
carrying  a  depth  of  from  18  to  24  feet  at  mean  low  water.  This  area, 
with  a  slight  addition  to  be  obtained  by  dredging  along  the  inner  line 
of  the  harbor,  will  be  fairly  commensurate  with  the  present  require- 
ments of  commerce,  and  is  probably  as  large  as  would  be  actually  avail- 
able to  commerce  if  the  bulkhead  were  built. 
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For  the  foregoing  reasons  I  would  recommend  that  the  hitherto  pro- 
posed increase  of  harbor  area  and  facilities  by  the  constmction  of  the 
balkhead,  and  the  subsequent  dredging  of  the  area  immediately  in  front 
thereof)  be  abandoned  for  the  present,  and  that  such  funds  as  may  be- 
come available  be  applied  to  the  full  development  of  the  present  harbor. 

The  two  landing  or  shore  piers  built  by  the  United  States  in  1867-'6S 
are  in  immediate  need  of  rebuilding  above  the  water-line  on  account  of 
the  decay  of  their  timber  superstructures,  and  both  the  substructure 
and  superstructure  of  the  oldest  ice-piers  require  repair.  The  exten- 
sion of  the  deep-water  areas  of  the  harbor  should  also  be  accomplished 
by  additional*dredging. 

The  work  accomplished  during  the  past  fiscal  year  exhausted  avail- 
able funds. 

An  appropriation  of  $30,000  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1890,  to  be  expended  in  repairs  and  dredging. 

This  work  is  located  iu  the  collectiou  district  of  Philadelphia.  ThiB  is  the  nearest 
port  of  entry,  the  coliectious  daring  the  year  ending  December  31,  1887,  amounting 
to  $17,876,424.46.  The  nearest  fort  and  light-honse  are,  respectively,  Fort  Mifflin  and 
Christiana  Light. 

Total  appropriations  from  1866  to  June  30,  1888 1194,000.00 

Total  expenditures  from  1866  to  June  30, 1888 193,919.29 

Money  statement. 

July  1,  1887,  amount  available |6,586.54 

July  1,  18tf7,  covered  by  existing  contracts 7,621.60 

fl4,20ai4 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 14,127.43 

July  1,  1888,  balance  available 80.71 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 080. 71 

[  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20,000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


G5. 

ICE-HAEBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  1882,  contained  an  appropriation  of  $25,000  for 
^^  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back  of  Eeeily  Island,  Delaware.''  The  sum  of  $3,700  was 
expended  in  1883,  in  removing  the  sunken  piers  at  Eeedy  Island,  and 
$5,023.07  has  since  been  expended  in  surveys,  examinations,  and  office 
expenses. 

The  importance  of  this  ice- harbor  has  been  fully  set  forth  in  previous 
reports,  but  the  diflSiculties  connected  with  it  are  so  great  that  I  do  not 
think  there  has  yet  been  any  satisfactory  solution  proposed.  From  all 
the  information  I  have  obtained,  the  inclosing  of  the  area  by  a  barrier 
that'  will  prevent  the  ingress  and  egress  of  ice  will  be  no  improvement 
upon  the  plan  of  detached  ice-breakers  as  heretofore  used  in  this  river. 
But  the  queetiou  of  the  most  economical  construction  for  the  ice- break- 
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erSy  whether  they  should  be  stone  piers,  pile  piers,  or  floating  pontons, 
requires  more  study  than  has  yet  been  given  to  the  subject 

Total  appropriations  to  June  30,  1888 * (25,000.00 

Total  expenditures  to  June  30, 1888 8,723.07 

Money  statement. 

July  1,1887,  amount  available $17,493.30 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 1,216.37 

July  1,1888,  balance  available 16,276.93 


G  6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR   LEWES,   DEL- 
AWARE. 

No  work  has  been  done  during  the  past  fiscal  year.  The  last  appro- 
priation made  was  that  of  $13,000  on  Aagust  2, 1882,  which  was  ex- 
pended between  that  date  and  the  close  of  the  fiscal  year  ending  Jnne 
30, 1884,  in  repairs  to  the  wooden  superstructure  of  the  pier. 

The  design  of  the  pier  provided  for  a  substructure  of  wrought-iron 
screw-piles  surmounted  with  a  timber  superstructure  or  platform. 

The  decay  of  the  timber  superstructure  is  very  rapid,  and  to  make 
the  pier  of  value  the  superstructure  must  be  maintained  with  unim- 
paired strength.  Parts  weakened  by  decay  must  be  removed  early  iu 
their  deterioration  and  be  replaced  by  sound  material.  This  renders 
the  life  of  the  timber  of  short  duration,  and  consequently  the  cost  of 
maintenance  large.  To  add  to  the  quantity  of  perishable  material  in  a 
wooden  superstructure  would  be  only  to  increase  largely  the  cost  of  its 
maintenance. 

By  the  act  of  July  15,  1870,  the  railroad  having  its  terminus  in  the 
vicinity  of  the  pier  was  granted  the  privilege  "  to  extend  their  railroad 
upon  and  over  said  pier  and  to  freely  use  said  pier  in  connection  with 
their  said  road,  subject  to  such  regulations  and  charges  for  maintenance 
and  repairs  as  the  Secretary  of  War  may  adopt."  The  railroad  com- 
pany have  not  yet  exercised  this  privilege.  The  present  wooden  super- 
structure was  designed  several  years  ago  before  the  adoption  of  the 
present  heavier  weights  of  engines  and  rolling  stock.  These  increased 
weights  render  the  present  plan  of  wooden  superstructare  entirely  too 
light  for  the  increased  loads  which  would  be  brought  upon  the  pier  in 
its  use  by  the  railroad  company.  On  account  of  the  perishable  charac- 
ter and  inadequate  strength  of  the  timber  superstructure  there  seems 
to  be  a  call  for  a  modification  of  the  hitherto  proposed  plan  so  as  to 
adjust  it  to  the  demands  of  modern  railroad  construction.  In  accord- 
ance with  the  requirements  of  the  Senate  resolution  of  March  12, 1886, 
a  special  report  was  submitted  by  the  officer  in  charge,  under  date  of 
April  2,  1886  (see  Beporfc  of  the  Chief  of  Engineers  for  1886,  pages 
837-^9),  providing  for  a  modification  in  the  hitherto  proposed  timber 
superstructure. 

The  plan  as  therein  described  proposes  an  iron  superstructure  with 

]>aved  surfaces  outside  of  the  areas  occupied  by  the  railroad  tracks  upon 

the  pier-head,  and  an  iron  superstructure  carrying  the  track  upon  the 

approach  to  the  pier-head,  combined  with  the  use  of  timber  for  the 

ENa  88 45 
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deck-coYeriDg  over  that  part  of  the  area  of  the  approach  not  oocopied 
by  the  railroad  tracks.  Sach  an  iron  superstructure,  with  a  strength 
fully  equal  to  the  requirements  of  railroad  traffic,  could  be  built  for 
about  $93,000,  and  maintained  at  a  trifling  cost  for  repairs,  rendering 
available  the  permanent  iron  superstructure,  which  has  been  built  at  a 
cost  of  over  $300,000, 

A  wooden  superstructure,  giving  the  same  strength  when  new  as  the 
proposed  iron  superstructure,  would  cost  at  first  probably  $40,000,  and 
would  practically  have  to  be  entirely  removed  each  ten  years,  so  that 
its  aggregate  cost  would  in  the  end  exceed  that  of  an  iron  superstructure. 
Even  with  the  above  expenditure  for  repairs  the  wooden  superstruoturo 
would  frequently  be  in  a  condition  of  impaired  strength. 

The  pier  at  present  is  used  as  a  landing  place  by  those  who  desire  to 
communicate  with  the  shore  from  vessels  entering  Delaware  Breakwater 
Harbor:  by  the  Light-house  Establishment  for  the  temporary  storing  of 
material,  and  by  the  Quarantine  service  in  connection  with  the  marine 
hospital  located  at  Gape  Henlopen. 

During  the  gale  of  March  12, 1888,  twenty-seven  vessels  were  wrecked 
in  Delaware  Breakwater  Harbor,  and  at  that  time  the  schooner  JB.  F. 
Masonj  becoming  unmanageable,  was  blown  against  the  north  side  of  the 
pier  near  its  shore  end.  Five  of  the  wrought-iron  screw-piles  of  the  outer 
row  were  injured  by  the  collision  to  the  extent  of  two  being  broken  and 
the  other  three  bent  over.  The  lateral  bracing  of  those  piles  was  also 
displaced,  and  with  it  the  timber  superstructure  covering  the  half  width 
of  the  pier  at  the  place  of  injury  for  about  125  linear  feet  of  the  pier. 
A  passage-way  about  10  feet  wide  connects  the  uninjured  parts  of  the 
pier. 

To  i>roperly  repair  the  pier  the  five  injured  piles  and  their  connecting 
brace-rods  will  require  to  be  removed;  the  two  broken  piles  will  have 
to  be  repaired  or  replaced  by  new  ones,  as  may  be  deemed  best  after 
their  removal,  and  the  three  bent  piles  straightened,  after  which  the 
piles  can  be  replaced  in  their  original  positions  and  the  superstructure 
restored.  The  timber  required  to  repair  the  superstructure  could  be 
obtained  from  material  on  hand.  The  cost  of  restoring  the  injured 
part  of  the  pier  to  its  original  condition  would  probably  reach  $6,000, 
which  is  required  at  once. 

If  the  project  for  an  iron  superstructure,  previously  referred  to,  should 
be  approved,  an  appropriation  of  the  entire  amount  estimated,  namely, 
$93,000,  is  recommended  for  the  fiscal  year  ending  June  30, 1890,  as 
when  the  change  of  superstructure  is  begun  the  pier  will  be  useless  until 
the  new  superstructure  is  con^pleted.  This  is  in  addition  to  the  $6,000 
required  for  repairs. 

The  pier  is  in  the  coUection  distriot  of  Delaware,  the  nearest  port  of  entry  beiDg 
Wilmington,  whore  the  amount  of  revenue  collected  during  the  year  ending  December 
31, 1887,  was  |2,053.06.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Dela- 
ware and  the  Delaware  Breakwater  light. 

Total  appropriations  to  Juno  30, 1888 $368,500.00 

Total  expenditures  to  June  30, 188!j 368,375.06 

Money  statement, 

July  1,  1887,  amount  available 1124.94 

July  1,1888,  balance  available 124.94 


\ 


Amount  (08timaU.'d)  required  for  coiiiplotiou  of  existing  project 15, 000. 00 

Submitted  iu  compliance  with  requirements  of  sections  JJ  of  river  and 
harbor  acts  of  1866  and  1867. 
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IMPROVEMENT  OP  HARBOR  AT  DELAWARE  BBEAKWATEB,  DELAWARE- 

No  operations  have  been  in  progress  during  the  past  fiscal  year, 
available  funds  from  the  appropriation  of  ,$56,250  by  act  approved 
Augost  5, 1886,  having  been  practically  exhaosted  at  the  close  of  the 
fiscal  year  ending  June  30, 1887. 

The  work  which  has  been  in  progress  since  the  adoption  of  the  exist- 
ing project  in  1882  has  had  for  its  object  the  closing  of  the  gap  be- 
tween the  breakwater  and  the  ice-breaker  by  the  deposition  of  the 
random  stone  which  is  to  form  the  substructure  of  the  work.  It  was 
estimated  in  the  project  upon  which  the  present  work  is  based,  that 
the  net  volume  of  the  random  stone  foundation  would  be  about  87,500 
cubic  yards.  From  the  experience  gaiued  in  the  construction  of  the 
breakwater  and  ice-breaker  it  is  found  that  each  cubic  yard  of  those 
structures  represents  1}  gross  tons  of  random  stone.  From  this  data 
the  87,600  cubic  yards  of  foundation  would  require  about  131,000  gross 
tons  of  stone. 

There  have  been  60,762  tons  of  stone  already  ])1aced  in  the  gap,  leav- 
ing about  70,000  tons  yet  to  be  placed  to  supply  the  volume  of  the  orig- 
inal estimate,  provided  no  allowance  is  made  for  the  mattresses  used 
in  the  foundation. 

At  the  prices  which  have  been  paid  under  the  three  contracts  in  force 
since  the  work  of  closing  the  gap  was  commenced  in  1885,  and  allowing 
for  superintendence,  the  cost  of  completing  the  foundation  would  be 
about  $175,000.  This  work  could  be  accomplished  in  two  seasons  if  the 
funds  therefor  were,  available. 

The  completion  of  the  foundation  would  be  followed  by  the  construc- 
tion of  the  concrete  superstructure,  which  was  estimated  at  about 
$370,000,  including  the  necessary  plant.  From  this  it  will  be  seen  that 
it  will  probably  require  more  than  the  $418,750  estimated  in  the  money 
statement  to  complete  the  work.  But  it  is  better  to  postpone  a  re- 
vision of  the  estimate  until  after  the  commencement  of  the  concrete 
superstructure,  or  at  least  until  the  foundation  is  about  completed. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
Biver  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  appropria- 
tions to  complete  the  breakwater  by  closing  the  gap  at  the  earliest  date 
possible. 

The  Maritime  Exchange  of  Philadelphia  has  established  a  station  on 
the  breakwater  and  through  telegraph-cables  connecting  the  mainland 
with  their  stations  are  in  connection  with  the  shipping  ot  the  harbor. 
The  reports  of  the  Maritime  Exchange  state  that  dftrtng  the  year  1887, 
5,751  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft,  an- 
chored under  the  protection  of  the  breakwater. 

On  March  12, 1888,  the  harbor  was  visited  by  a  gale  of  almost  un- 
precedented violence,  whereby  27  vessels  lying  in  the  harbor  were 
wrecked ;  most  of  the  vessels  were  driven  ashore,  and  so  far  as  known 
none  of  the  wrecks  have  become  obstructions  or  dangerous  to  naviga- 
tion.   The  breakwater  sustained  no  injury  from  the  gale. 

Daring  the  present  season,  should  funils  become  available,  it  is  pro- 
posed to  continue  the  work  of  closing  the  gap  between  the  breakwater 
and  ice-breaker  by  continuing  the  placing  of  stone  in  the  substructure  * 
of  the  work. 

An  approi>riation  of  $300,000  is  recommended  for  the  fiscal  year  end- 
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ing  June  30, 1890,  and  if  an  appropriation  is  inado  it  will  be  applied 
in  furtherance  of  the  approved  project  for  closing  the  gap. 

This  work  in  situated  in  the  collection  district;  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  dn ring  the  year  ending  Decem- 
ber 3fl,  I8ti7,  was  $2,053.06.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
Light  the  nearest  light-house. 

Total  appropriations  to  June  30,  1888 12,448,353.70 

Total  expenditures  to  June  30, 1888 2,447,823.61 

Total  appropriations  under  present  projec  t  to  J  une  30,  1 888 256, 250. 00 

Total  expenditures  under  present  project  to  June  30,  1888 255, 719. 91 

Money  statement 

July  1, 1887,  amount  available $2,685.97 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 .^. 2,155.88 

July  1,  1888,  balance  available 530.09 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 100, 530. 09 

I  Amount  (estimated)  required  for  completion  of  existing  project 318,750.00 
Amount  that  can  be  profitably  expended  infiscal  yearending  June  30, 1890  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


COMMEBdAL  STATISTICS. 

Stalement  ahatoing  number  of  veaaela  <MlHng  at  the  Breakwater  during  the  year  emling  De- 
cember 31y  1887. 


CUms. 

For  orders. 

For  harbor. 

IndUtreaa. 

Total. 

StOADlOrS             .         ...-.»»--».«»» TT«-TfT--T-t1TTT--»..T.- 

16 
12 
86 
34 
41 

71 

33 

250 

79 

6.079 

4 
2 
5 
3 
36 

91 

8hips * 

47 

Barks 

341 

Brigi 

lie 

Schoonors.............' «.T  t,tt»- .^-r r  tt  . 

5,156 

Total  

Ifti 

5,512 

50 

5,751 

The  above  information  was  furnished  by  the  Philadelphia  Maritime  Exchange. 


G8. 

IMPROVEMENT  OF  RANCOCAS  RIVEK,  NEW  JERSEY. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  river.  The 
last  appropriation  ($10,000)  was  made  August  2, 1882,  and  avaiJable 
funds  were  practically  exhausted  during  the  fiscal  year  ending  June  30, 
1883. 

The  Bancoca«  River  enters  the  Delaware  at  a  point  opposite  Torres 
dale,  or  about  12  miles  above  the  foot  of  Market  street,  in  the  port  of 
•  Philadelphia. 

The  act  of  March  3, 1879,  provided  for  a  survey  of  the  river  from  its 
confluence  with  the  Delaware  to  Pcmberton,  N.  J. 
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lo  1881  the  project  was  adopted  for  the  formation  by  dredging  of  a 
channel  from  150  to  200  feet  wide  and  6  feet  deep  at  mean  low  water  firom 
the  month  to  Centreton,  a  distance  of  7^  miles,  and  from  thence  a  chan- 
nel 5  feet  deep  to  Mount  Holly,  6f  miles  above  Oentreton.  The  esti- 
mated cost  of  the  work  was  $82,000. 

By  act  of  March  3,  1881,  $10,000  was  appropriated  for  the  work. 
During  the  fiscal  year  1881-'82  this  amount  was  applied  to  the  formation 
of  a  channel  85  feet  wide  and  G^  feet  deep  through  the  worst  obstruction 
on  the  lower  river,  known  as  Coates'  Bar,  which  is  about  4  miles  above 
the  river's  mouth.  The  work  was  accomplished  by  dredging  and  the 
formation  of  a  dike  parallel  with  the  channel  and  extending  from  the 
north  bank  and  the  upper  end  of  Hamill's  Island. 

By  act  of  August  2, 1882,  $10,000  was  appropriated  to  continue  the 
improvement.  During  the  fiscal  year  1882-83  this  amount  was  ex- 
pended in  widening  to  150  feet  the  channel  through  Coates'  Bar. 

No  operations  are  contemplated  during  the  present  season,  as  no 
funds  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low- water 
depth  of  6  feet  should  be  dredged  through  the  shoals  between  Coates' 
Bar  and  Gentreton  at  a  cost  which  has  been  estimated  at  $22,000.  This 
amount  could  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1890. 

Rancocas  River  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest 
port  of  entry,  at  which  no  revenne  was  collected  during  the  year  ending  December  31, 
188^.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  Lights  are.  the  nearest  light- 
houses. 

Totalappropriationsto  June  30, 1888 $20,000,00 

Total  expenditures  to  June  30, 1888 19,899.91 

Money  statement. 

July  1, 1887,  amount  available $100.09 

July  1, 1888,  balance  available 100.09 

(Amount  (estimated)  required  for  completion  of  existing  project G2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    23, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

ArrivaWand  departures  of  vessels  during  the  year  ending  December  31,  1887. 


Description. 


Arriralji. 


Departures. 


Steamers  (not  including  tuj^) 

Sailing  vessels 

Barges 

Canal-boats 

Total , 


No. 

385 
1,490 

610 
1,450 


8,935 


Tons. 
62, 400 
73,000 
80,000 
78,000 


No. 

385 
1,490 

610 
1,450 


283,400 


3,935 


Tons. 
612,000 
91,600 

124,000 
04,000 


371,600 
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Freight  niaUmeni. 


Aitidee. 

Qoantity. 

Valae. 

Lninbor.. 

UCBIVBD. 

feet.. 

2,800.000 

700.000 

10,200 

$S2,0C0 

Timber 

do... 

7,000 
40.800 
10.000 

Coal 

-      -- f4kna. 

Maobinery .-- -- - 

Lime 

bosbela.. 

120,000 

flOO 

800 

12,000 

10,OUO 

SiiU»eter.  ttotasb.  etc 

tons.. 

20,000 

Ftimctone 

do... 

17.200 

Bfannre 

10  800 

^ffMM>»1bui«<ms m^rchAiMlif^ T ^ ---  ---  

120,000 

Total    

297,400 

BHXPPBD. 

tons.. 

154.000 

8.500 

28.000 

50,000 

1.800,000 

Swn<1  /mAlriincr) 

462.000 

FfirtiliMrt 

do... 

250,000 

Fruit 

baaketa.. 

12,000 
2&000 

Vegetables 

do... 

Oaod4<A  ffooda 

ponoda.. 

45,000 

Total 

7M,O0O 

The  above  information  was  famished  by  Messrs.  J.  J.  Allen's  Sons,  of  Philadelphia, 
Pa. 


Gg. 

IMPROVEMENT  OF  WOODBURY  CREEK,  NEW  JERSEY. 

No  work  of  improvement  lias  yet  been  done  on  this  creek.  The  only 
appropriation  made  therefor  was  $5,000,  on  August  2, 1882.  With  the 
exception  of  $450.31  expended  in  1882  for  a  survey  of  the  creek,  this 
amount  is  yet  available. 

Woodbury  Creek  discharges  into  the  l>elaware  Biver  about  8  miles 
below  Philadelphia,  at  a  point  opposite  Fort  Mifflin.  Its  confluence 
forms  the  southern  boundary  of  the  Government  reservation  for  site  of 
defenses  at  Bed  Bank,  K.  J. 

The  plan  of  improvement  based  upon  the  survey  of  1882  proposed  the 
formation,  by  dredging,  of  a  temporary  channel,  8  feet  deep  at  high 
water  and  40  feet  wide,  between  the  mouth  of  the  creek  and  the  village 
of  Woodbury,  a  distanceof  about  4 miles,  at  an  estimated  cost  of  $15,000. 
From  the  impossibility  of  the  permanence  6f  a  dredged  channel  the  im- 
provement would  be  of  little  value  unless  provision  is  made  for  its  main- 
tenance. While  citizens  directly  interested  have  expressed  themselves 
as  willing  to  contribute  a  reasonable  sum  towards  the  maintenance  of 
the  channel,  there  is  no  guaranty  that  a  channel  once  formed  by  tlie 
United  States  would  be  maintained  by  private  effort.  Since  the  forma- 
tion of  a  dredged  channel  to  any  point  short  of  Woodbury  would  be  of 
no  commercial  value,  and  since  any  channel  formed  would  not  be  perma- 
nent, the  expenditure  of  available  funds  should  be  withheld,  if  the  im- 
provement is  to  be  made,  until  the  funds  available  will  permit  the 
formation  of  the  proposed  channel  in  a  single  season.  The  additional 
sum  of  $10,500  could  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1890. 
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This  work  is  in  the  oollection  distriut  of  Philadelphia,  Pa.,  which  is  also  the  near- 
est port  of  entry,  at  which  the  revenue  collected  daring  the  year  ending  December 
31,  1887,  was  $17,878,424.46. 

Fort  Mifflin  is  the  nearest  fort,  and  the  Schnylkill  range-lights  are  the  nearest  light- 
honses. 

Total  appropriations  to  JuneSO,  1888 $5,000.00 

Total  expenditures  to  Jnne  30,  1888 450.31 

COMMERCIAL  STATISTICS. 

No  statieytics  could  be  obtained  fW)ni  parties  interested  in  this  improvement. 

Money  statement 

July  1,1867,  amount  available $4,549.69 

July  1, 1888,  balance  available 4,549.69 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 500. 00 
Amoun  t  that  can  be  proli  tably  expended  in  fiscal  year  ending  June  30, 1890    10, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G  10. 

IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

No  work  of  improvement  ba»  yet  been  done  on  this  creek.  The  only 
appropriation  made  therefor  was  $3,000,  on  August  2,  I8829  the  ex- 
penditure of  which  was  withheld,  by  order  of  the  Secretary  of  War  in 
1883,  until  further  appropriations  should  be  made. 

Mantua  Greek  discharges  into  the  Delaware  Eiver  about  10  miles 
below  Philadelphia  at  a  point  abreast  of  Mifflin  Bar.  The  stream  in  its 
natural  condition  has  a  low-w^ater  de]>th  of  about  9  feet  for  a  distance 
of  between  5  and  4  miles  from  its  mouth.  Above  this  the  channel  depth 
slowly  decreases  until  at  Mantua,  about  11  miles  above  the  mouth, 
there  is  a  low-water  dei)th  of  only  2  feet.  The  opinion  of  officers  pre- 
viously in  charge  was  that  there  seetns  to  be  no  necessity  at  present 
for  further  appropriations,  and  none  are  recommended. 

This  work  is  in  the  collection  district. of  Philadelphia,  Pa.,  which  is  also  the  near- 
est port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December 
31,  1887,  was  |17, 878,424. 46. 

Fort  Mifflin  is  the  nearest  fort,  and  Tinicum  and  Fort  Mifflin  Bar  range-lights  are 
the  nearest  light-houses. 

Total  appropriations  to  June  30,  1888 |3.000 

OOMMEBCIAL  STATISTICS. 

No  statistics  could  1)0  obtained  from  parties  interested  in  this  improyement. 

Money  statement. 

July  1, 1887,  amount  available '. ^    $3,000.00 

July  1, 1888,  balance  available 3,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 00 

<  Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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G  II. 

IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

1^0  work  of  improvement  has  yet  been  done  on  this  river.  The  only 
appropriation  made  therefor  was  $3,000,  on  Augnst  2, 1882.  With  the 
exception  of  a  part  expended  in  1882  npon  a  survey  of  the  river  this 
amount  is  yet  available. 

The  Baccoon  River  discharges  into  the  Delaware  about  20  miles  be- 
low Philadelphia,  at  a  point  opposite  Marcus  Hook  Harbor. 

The  proposed  plan  of  improvement,  based  upon  the  survey  of  1882, 
proposes  to  make  by  dredging  the  navigation  of  the  river  safer  and 
less  difficult  up  to  Swedesborough,  at  an  estimated  cost  of  about  $18,000. 
By  previous  recommendation  the  appropriation  of  1882  was  withheld 
from  expenditure  until  additional  appropriations  are  made. 

If  the  improvement  is  to  be  made,  the  sum  of  $16,000,  in  addition  to 
what  has  already  been  appropriated,  could  be  expended  in  dredging 
during  the  fiscal  year  ending  June  30, 1890. 

This  work  is  in  the  coUection  district  of  PhiJadelpbia.  Pa.,  at  which  the  revenne 
collected  daring  the  year  ending  December  31,  1887,  was  |17,878,4*i4.46. 

Fort  Miffln  is  the  nearest  fort,  and  the  Tinicnm  Island  and  Fort  Mifflin  Bar  range- 
lights  the  nearest  light-houses. 

Total  appropriations  to  Jane  30, 1888 $3,000.00 

Total  expenditures  to  June  30,  1888 757.23 

COMMERCIAL  STATISTICS. 

Mr.  John  Ford  and  Mr.  J.  L.  Gla^k,  of  Swedesboroagh,  N.  J.,  report  that  there  has 
been  no  materitd  change  in  the  commerce  of  Baccoon  Riyer  since  the  last  statistics 
furnished  by  them  and  published  in  my  last  annual  report.  (Report  of  Chief  of 
Engineers,  1887,  page  811.) 

MoTiey  statement 

July  1, 1887,  amount  available (2,242.77 

July  1, 1888,  balance  available '. 2,242.77 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G   12. 

IMPROVEMENT  OP  SALEM  RIVER,  NEW  JERSEY. 

No  work  has  been  done  on  Salem  River  during  tbe  past  fiscal  year. 

Salem  River  discharges  into  the  Delaware  River  by  its  natural  month 
at  a  point  about  4  miles  below  Fort  Delaware.  At  a  point  in  the  Dela- 
ware River  about  10  miles  above  the  natural  mouth  of  the  Salem  River 
a  canal  was  constructed  by  private  enterprise,  which  connects  with  the 
Salem  River  at  the  point  of  its  nearest  approach  to  the  Delaware.  Just 
below  the  junction  of  this  canal  with  SaJem  River  a  dam  has  been  built 
across  the  latter  stream  which  essentially  divides  the  river  into  two 
parts,  viz,  fi'om  the  natural  mouth  to  the  dam,  and  from  the  mouth  of 
the  canal  to  the  headwaters  of  the  river. 

Under  the  act  of  July  11, 1870,  a  survey  of  the  mouth  of  Salem  River 
was  ordered,  which  developed  the  existence  of  an  obstruction  consist- 
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ing  of  loose  rock  and  gravel  and  bowlders  embedded  in  tenacious  clay, 
which  rednced  the  depth  of  water  to  about  6  feet  at  mean  low  water. 

The  appropriation  of  March  3, 1871,  of*(4,000  was  applied  in  1871  to 
the  formation  of  a  channel  through  this  obstruction  200  feet  wide  and 
9  feet  deep  at  mean  low  water. 

The  next  appropriation  was  that  made  by  act  of  June  18, 1878,  of 
$3,000  for  continuing  the  work  at  the  mouth  of  the  river.  The  act  also 
I>rovided  for  the  survey  of  the  river  between  Sharptown  and  the  canal. 

On  October  14, 1878,  a  contract  was  entered  into  with  M.  F.  Brainard 
for  dredging,  at  the  rate  of  22  cents  per  cubic  yard,  a  channel  8  feet 
deep  at  mean  low  water  and  to  as  great  a  width  as  the  funds  would  per- 
mit. After  removing  1,400  cubic  yards  the  contract  was  annulled,  on 
account  of  the  small  progress  made  and  the  unsatisfactory  character  of 
the  plant. 

During  the  fiscal  year  1879-'80,  the  balance  on  hand  of  the  appropri- 
ation of  1878  was  applied  in  removing  6,034  cubic  yards  and  the  con- 
sequent formation  of  a  channel  from  ^  to  70  feet  wide  and  8  feet  deep 
through  that  part  of  the  bar  where  previous  dredging  had  been  in 
progress. 

On  June  14,  1880,  $3,000  was  appropriated  for  continuing  the  im- 
provement at  the  mouth,  and  applied  in  1880-'81  to  widening  to  110  feet 
the  channel  previously  dredged. 

On  March  3, 1881^  $3,000  was  appropriated  for  the  improvement  of 
the  river  above  the  inner  end  of  the  canal,  and  during  the  fiscal  year 
1881-^82  this  amount  was  expended  in  dredging  a  channel  from  6  to  7 
feet  deep  at  low  water  and  60  feet  wide  from  the  head  of  the  canal  to  a 
point  near  Biddle's  Landing. 

On  August  2, 1882,  $1,500  was  appropriated  for  continuing  the  im- 
provement, but  the  smallness  of  the  amount  to  be  expended  rendered 
theproposals  for  dredging  excessive,  and,  further  work  being  postponed, 
the  appropriation  of  August  2, 1882,  has  remained  on  hand  since  that 
datfe. 

At  the  point  where  the  creek  most  nearly  approached  the  Delaware 
Biver,  in  the  vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872, 
for  the  better  drainage  of  the  meadows  bordering  the  upper  part  of  the 
creek  and  to  secure  a  more  direct  water  outlet  for  the  products  of  that 
region.  In  furtherance  of  this  design  a  dam  was  also  built  across  the 
creek  below  the  canal,  thus  separating  the  stream  into  two  independ- 
ent water-courses,  one  having  its  head  at  the  dam  and  discharging  past 
Salem  into  the  cove,  the  other  with  its  head  of  navigation  at  Course's 
Landing,  3  miles  below  Sharptown  and  9  miles  from  the  Delaware,  into 
which  it  discharges  via  the  canal,  which  forms  the  lower  2  miles  of  its 
length.  The  mouths  of  the  two  streams  are  now,  therefore,  about  10 
miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose  by 
reason  of  its  originally  insufiScient  capacity,  whereby  the  tidal  rise, 
which  is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at  the 
confluence  of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  sand-bars, 
to  which  dredging  has  afforded  but  temporary  relief,  and  would  continue 
to  do  so  unless  supplemented  by  quite  expensive  dike  construction,  ex- 
tending across  these  shoals  and  into  the  Delaware  Biver,  while  the  bed 
of  the  upper  part  of  the  river  is  obstructed  with  shoals,  or  reduced,  from 
lack  of  tidal  flow,  to  the  dimensions  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvement  of  the  Salem 
Biver  might  be  deferred  until  the  commerce  of  the  vicinity  should  ren- 
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iler  its  improvemcDt  more  urgent  than  it  seems  tobe  at  present.  Should 
Congress  consider  it  desirable  to  continue  the  improvement,  the  deep- 
ened channel  on  the  upper  river  might  be  completed  to  Hone's  Bridge, 
which  has  been  estimated  to  cost  $4,000. 

Salem  Riirer  is  iu  the  collection 'district  of  Bridgeton,  N.  J.,  whicU  is  the  neazest 
port  of  entry,  at  which  the  revenno  collected  dnring  the  year  ending  December  31, 
1887,  was  $196.28.  The  nearest  fort  and  liglit-houses  are,  respectively,  Fort  Delaware 
and  Finn's  Point  range-lights. 

TotAl  appropriations  to  Jane  30,  1888 $14,500.00 

Total  expenditures  to  June  30,  1888 13,009.34 

Money  statement. 

July  1, 1887,  amount  available $1,490.06 

Julyl,  1888,  balance  available 1,490.66 


COHMKRCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1887. 


Descriptioii. 

AniTals. 

Bepartuw. 

Stcamera  fnot indodinir  tnss) - .... 

280 

140 

60 

21,000 
5,  MO 
41000 

JTa. 
280 
140 
60 

21.000 

fileoo 

SAilinir  vesMls 

Banrea.. 

4.000 

.«jai|^co.. 

Total 

470 

80,000 

410 

80.600 

Freight  statement. 


ArtlclM. 

Quantity. 

Yalne. 

Coal 

MCEIVED. 

tons.. 

500 

20.000 
86.000 

taoiooo 

Lime 

bushels  - . 

'  s;ooo 
hIsoo 

ftfAnnre    ,-,■..  ,r--T 

cartloads.. 

Total 

46.500 

86^600 

8.000 

8^000 

80.000 

6.000 

Grain 

SHn^FBD. 

bashels.. 

00,000 

10,000 
4tt).000 

aSI,ooo 

10,000 

Apples      .......     ...... 

baskets.. 

nomber . . 

baskets.. 

White  potatoes 

bashels.. 

Total  .... .... 

166^000 

The  above  information  wae  furnished  by  Mr.  E.  £.  Kiger,  of  Sharptown,  N.  J. 


G  13. 

IMPROVEMENT  OP  COHANSEY  CREEK,  NEW  JERSEY. 

No  work  has  been  done  on  Oobansey  Creek  daring  the  past  fiscal 
year,  and  no  appropriation  for  its  improvement  has  been  made  siBce 
that  of  August  2, 1882,  appropriating  $5,000. 

Oohansey  Creek  discharges  into  the  Delaware  Eiver  at  a  point  about 
22  miles  below  Fort  Delaware,  or  nearly  opposite  Bombay  Hook  Point. 
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The  act  of  June  10, 1872,  provided  for  a  survey  of  the  creek.  Based 
upon  the  survey  a  project  was  adopted  which  provided  for  the  forma- 
tion of  a  dredged  channel  at  Bridgeton  130  feet  wide  and  4  feet  deep  at 
low  water  from  the  lower  steam-boat  landing  to  Broad  street,  and 
thence  a  3-foot  channel  to  the  Nail  Works  Bridge.  The  estimated  cobt 
of  the  work  was  $30,000. 

In  1879  th^e  project  was  modified  by  reducing  the  width  of  the  chan- 
nel to  80  feet  and  increasing  the  depth  to  7  feet  between  the  steam-boat 
landing  and  Broad  Street  Bridge ;  above  that  point  the  channel  to  be 
6  feet  deep.  In  1880  the  project  was  further  modified  by  extending  the 
proposed  7-foot  channel  to  Commerce  Street  Bridge  and  the  6-foot 
channel  to  the  Nail  Works  Bridge,  increasing  the  estimated  cost  to 
$41,000.    Of  this  amount  $36,000' has  been  appropriated. 

By  act  of  March  3,  1873,  $10,000  was  appropriated  for  the  work, 
which  was  expended  in  1873-'74  in  dredging  a  channel  80  feet  wide  and 
3  feet  deep  at  low  water  along  the  city  wharves  and  for  a  distance  of 
one-half  mile  below  Broad  Street  Bridge.  ^ 

The  act  of  June  18, 1878,  appropriated  $5,000  and  that  of  March  3, 
1879,  $4,500  for  continuing  the  work.  These  amounts  were  expended 
during  the  fiscal  year  1879-'80  in  dredging,, which  extended  the  7-foot 
channel  65  feet  wide  to  Broad  Street  Bridge  and  thence  45  feet  wide  to 
Commerce  Street  Bridge,  except  at  the  former,  where  the  city  gas  and 
water  pipes  reduced  the  available  depth  to  between  3  and  4  feet. 

The  act  of  June  14, 1880,  appropriated  $4,500  and  that  of  March  3, 
1681,  $7,000.  In  1880-'8I  the  channel  below  Broad  Street  Bridge  was 
widened  to  80  feet,  and  between  Commerce  Street  Bridge  and  the  I^ail 
Works  Bridge  a  shoal  was  deepened  to  4  feet  at  low  water.  On  this 
work  about  $4,500  was  expended. 

In  188I-'82  operati<^s  were  suspended  pending  the  action  of  the  city 
of  Bridgeton  in  relation  to  lowering  the  gas  and  water  pipes  at  the 
Broad  street  crossing. 

The  act  of  August  2, 1882,  appropriated  $5,000. 

During  the  fiscal  year  1882-'83  the  available  balance,  about  $12,000, 
from  the  appropriations  of  1881  and  1882,  was  expended  in  widening 
the  channel  below  Broad  Street  Bridge  to  a  uniform  width  of  90  feet 
between  the  upper  and  lower  steam- boat  wharves.  No  appropriations 
have  been  made  since  1882. 

The  attention  of  the  city  authorities  has  been  officially  called  in  the 
past  to  the  obstructing  gas  and  water  pipes  at  Broad  Street  Bridge,  and 
they  have  had  the  question  of  lowering  these  pipes  under  consideration 
for  several  years,  but  no  action  thereon  has  yet  been  taken.  The  im- 
provement of  the  creek  above  this  point  would  be  without  value  until 
the  pipes  are  lowered  to  a  proper  depth  by  the  municipal  authorities  of 
Bridgeton,  and  until  this  is  done  no  appropriation  is  recommended* 

This  work  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest  port 
of  entry,  at  which  the  reyenne  collected  during  the  year  ending  December  31, 1887, 
was  $196.28. 

The  nearest  fort  and  light-honse  are,  respectively,  Fort  Delaware  and  Maurice 
River  Light. 

Total  amount  appropriated  to  June  30,  1888 $36,000 

Total  amount  expended  to.  June  30,  1888 36,000 

COMMERCIAL  STATISTICS. 

No  statistics  could  be  obtained  from  parties  interested  in  this  improvement. 

Money  statenieiiU 

i  Amount  (estimated)  required  for  completion  of  existing  project $5,500. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 
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G  14. 

REMOVAL  OP  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

Daring  the  past  fiscal  year  bat  one  wreck  has  been  removed  under 
the  above  appropriation.* 

In  February,  1886,  the  schooner  David  Lee  was  sank  about  If  miles 
from  Fourteen-Foot  Bank  Light,  in  Delaware  Bay.  The  vessel  having 
been  abandoned  by  its  owners  and  being  considered  a  danger  to  naviga- 
lion,  the  required  notice  to  owners  was  published  and  proposals  invited 
for  the  removal  of  the  wreck. 

Under  date  of  December  13, 1887,  a  contract  was  entered  into  with 
Charles  W.  Johnston  for  its  removal  for  the  sum  of  $1,000.  The  work 
was  accomplished  April  27, 1888. 

Money  statement. 

Jaly  1,  1887,  amonnt  available $2,290.00 

Jaly  1, 1888,  amonnt  expended  daring  fiscal  year,  ezclusive  of  liabilities 
outstanding  July  1, 1887 1.531.98 

July  1, 1888,  balance  available 758.62 


AhBtract  of  propo$aU  for  removal  of  the  wreck  of  the  edhooner  David  Lee,  lying  off  Four- 
teen-Foot Bank  Light,  Delaware  Bay,  opened  November  18,  1887j  hy  LienU  CoU  Henry 
M.  Robert,  Corpe  of  JEngineere, 


Xo. 


Nmum  tnd  ftddreMM  of  bidden. 


F.  C.  Mftun,  Lewes,  Del 

Kdw«Td  T.  Veaaey  and  Thomme  Poyiiter,  Lewee,  Del . 
Amerioan  Dredging  Compeny,  PhiladelphiA,  P* 


Prioe. 


$1,749 
2,375 

4,aoe 


All  bids  rejected,  being  considered  too  high. 


G  X5. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTINQ  OR  ENDANGERING 

NAVIGATION. 

Daring  the  past  fiscal  year  two  wrecks  have  been  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  December,  1887,  the  schooner  O.  ff.  Bent  was  sunk  in  Delaware 
Breakwater  Harbor,  near  the  western  end  of  the  ice-breaker.  Under 
date  of  March  8,  1888,  a  contract  was  entered  into  with  Joseph  D. 
Truxton  for  the  removal  of  the  wreck  for  the  sum  of  $794.  The  work 
was  accomplished  April  27, 1888. 

In  February,  1888,  the  steamer  Blanche  Henderson  was  sunk  in  the 
Delaware  River,  near  the  foot  of  Lombard  Street,  in  the  port  of  Phila- 
delphia. Under  date  of  April  17, 1888,  a  contract  was  entered  into 
with  John  F.  Baxter,  for  the  sum  of  $3,750,  to  remove  the  wreck  from 
its  site  by^means  of  sling-chains  and  pontoons,  and  after  pumping  out 

*See  also  '*  Removing  sunken  yessels  or  craft  obstmcting  or  endangering  naviga- 
tion." 
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the  vessel  and  temporarily  repairing  tlie  leaks  to  deliver  it  to  the  United 
States  afloat  near  Fort  MifQin. 

The  wreck  was  removed  from  its  site  on  May  7,  and  on  May  20  was 
taken  afloat,  without  the  aid  of  pontoons,  to  a  designated  point  behind 
the  Government  dike  between  Hog  and  Maiden  islands. 

On  May  31,  in  accordance  with  previous  advertisement,  the  vessel 
and  all  property  therein  contained  was  sold  by  the  Government  to  the 
highest  bidder,  John  Schrader,  of  Philadelphia,  for  the  sum  of  $570, 
which  amonnt  was  turned  into  the  Treasury  of  the  United  States. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  G.  H,  Bent,  lying  in  Dela- 
ware Breakwater  Harbor ,  opened  March  5,  1888,  by  Lieut  Col,  Henry  M.  Robert^  Corps 
of  Engineers, 


No.  Names  and  addresses  of  bidders. 


Pzioe. 


ElihiL  J*.  Morris  and  Charles  W.  Johnston,  Lewes,  Del  , 
Josopn  D.  Xroxton,  Lewes,  Del 


$824 
704 


Cud  tract  (dated  March  8,  1888)  awarded  to  Joseph  D.  Tmxton. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamer  Blanche  Henderson,  lying  in 
the  Delaware  River  at  Philadelphia,  Pa.,  opened  April  13,  1888,  by  Lieut,  Col.  Henry  M, 
Robert,  Corps  of  Engineers. 


No. 


Names  and  addresses  of  bidders. 


Price. 


Eiihu  J.  Morris  and  Charles  W.  Johnston,  Lewes,  Del. 

John  P.  Baxter,  New  York,  N.  T 

William  8.  Mason  &,  Co.,  PhUadolphia,  Pa. 


$6,940 
3,750 
8,000 


*  Informal. 
Cou tract  (dated  April  17,  1888)  awarded  to  John  F.  Baxter. 


G  z6. 

SURVEY  OF  HARBOR  AT  ATLANTIC  CITY,  NEW  JERSEY. 

The  river  and  harbor  act  approved  Augast  5, 1886,  coataiaed  an  ap- 
propriation of  $5,000  for  a  survey,  by  a  Board  of  three  United  States 
Engineers,  of  the  harbor  at  Atlantic  City,  K  J.,  with  a  view  to  making 
a  harbor  of  refuge  at  that  point. 

By  Special  Orders  No.  141,  Headquarters  Corps  of  Engineers,  Sep- 
tember 25, 1886,  a  Board  consisting  of  Lieut  Cols.  Cyrus  B.  Comstock, 
Henry  M.  Robert,  and  Walter  McFarland  was  appointed  to  make  the 
survey  and  examination. 

The  report  of  the  Board  was  submitted  under  date  of  May  31, 1887, 
and  is  to  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1887,  pages 
815^19. 

During  the  fiscal  year  the  maps  and  data  of  the  survey* and  report 
were  assembled  and  placed  on  the  office  files. 
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Money  statement. 

July  1,  1887,  amoDnt  available.. 1^,798.32 

July  1,  1888,  amount  expended  during  fiscal  year,  exoluelve  of  liabilities 
outstanding  July  1, 1887 1,217.93 

July  1,  1868,  balance  available 1,580.39 


G  17. 

UNITED   STATES  COMMISSION   ADVISORY   TO  THE   BOARD   OF  HARBOR 
COMMISSIONERS  OF  PHILADELPHIA,  PENNSYLVANIA. 

During  the  fiscal  year  ending  June  30,  1888,  tlie  personnel  of  the 
United  States  Commission  Advisory  to  the  Board  of  Harbor  Commis- 
sioners of  the  Port  of  Philadelphia  has  remained  unchanged.  It  is 
constituted  as  follows: 

Capt.  G.  B.  White,  United  States  Navy,  chairman ;  Prof.  Henry  Mitch- 
ell, United  States  Coast  Survey,  and  Lieut.  Col.  Henry  M.  Robert, 
United  States  Engineer  Corps,  members,  and  Mr.  H.  L.  Marindin,  United 
States  Coast  Survey,  secretary. 

The  port  warden's  line  from  Bridesburgh  to  the  upper  limits  of  the 
city,  on  the  Delaware  front,  as  fixed  by  this  commission,  has  been 
adopted  by  the  harbor  commission  and  approved  by  the  city  councils. 

Port  warden's  lines  have  now  been  established  around  the  entire 
water-front  of  the  city,  except  from  the  mouth  of  the  Schuylkill  south, 
and  around  Smith's  and  Windmill  islands.  This  does  not  include  the 
New  Jersey  side  of  the  harbor,  which  is  not  under  the  control  of  the 
city  of  Philadelphia. 

The  harbor  commission  having  requested  this  commission  to  report 
upon  the  problem  of  the  removal  of  Smith's  and  Windmill  islands,  and 
the  adjacent  shoals,  for  the  purpose  of  extending  the  wharves  on  the 
Pennsylvania  side  of  the  river,  this  commission  made  a  carefal  study 
of  the  subject  and  submitted  its  conclusions  in  the  report  hereto  an- 
nexed. 

The  subject  of  establishing  lines  around  Smith's  and  Windmill  isl- 
ands will  not  be  considered  until  the  question  as  to  their  removal  is 
decided. 

It  is  important  that  the  turning  points  of  the  port  warden's  line  on 
the  Delaware  Eiver  should  be  referred  to  fixed  points  on  shore,  and  this 
commission  has  called  the  attention  of  the  harbor  commission  thereto. 


THE  ADVISORY  COMMISSION'S  REPORT. 

PHILADELPHIA,  December  16,  1887. 
To  the  Board  of  Harbor  Commissioners  of  the  City  of  Philadelphia : 

Gentlemen:  The  Advisory  Gommissiori  to  the  Board  of  Harbor 
Commissioners  of  Philadelphia  has  carefully  studied  the  problem  sub- 
mitted to  it  in  the  following  resolution  adopted  by  your  commission : 

Sesolvedf  That  the  advisory  conucil  of  the  harbor  coinmiBsionera  be  reqnesfeed  to 
examine  and  report  ooncerniog  the  physical  relations  of  Smith's  and  WindmiJl  islands, 
and  the  shoals  adjacent  t  hero  to,  to  the  improveniont  of  the  harbor, 

and  respectfully  report  as  follows : 
At  our  request.  Prof.  Ilenry  Mitchell,  United  States  Coast  and  Geo- 
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detic  Survey,  a  member  of  this  Board,  prepared  a  pap^r  oq  the  physical 
relations  of  Smith's  and  Windmill  islands  to  the  Delaware  Biver.  It  is 
attached  hereunto  and  made  a  part  of  this  report.  Col.  Henry  M.  Kob< 
ert.  United  States  Corps  of  Engineers,  in  charge  of  the  improvement 
of  the  Delaware  River,  and  a  member  of  this  Board,  at  its  request,  pre- 
pared a  diagram  showing  the  movements  of  the  shoals  in  front  of  the 
city  of  Philadelphia,  with  a  paper  discussing  these  changes,  and  a  design 
for  a  harbor  between  Camden  and  Philadelphia  which  would  permit  the 
extension  of  the  wharves  on  the  Philadelphia  front  between  Washing- 
ton avenue  and  Willow  street.  This  paper,  with  iuclosures,  are  here- 
unto attached,  and  form  part  of  this  report. 

The  statement  of  principles  and  of  facts  as  set  forth  in  the  papers 
referred  to  were  adopted  by  this  Board  as  its  views  on  the  subject. 

A  meeting  of  the  citizens  of  Philadelphia  was  held  at  the  port  war- 
dens' office  on  November  29,  when  this  commission  carefully  listeujcd 
to  statements  made  for  and  against  the  proposed  removal  of  Smith's 
and  Windmill  islands  and  the  suljacent  shoals,  for  the  purpose  of  extend- 
ing the  wharves  in  front  of  the  city  of  Philadelphia. 

We  have  carefully  studied  the  subject  by  an  examination  of  the  sur- 
veys, charts,  and  diagrams  kindly  furnished  us  by  the  United  States 
Coast  and  Geodetic  Survey  and  the  United  States  Engineer  Corps. 
After  a  full  discussion  of  aJl  the  data  before  us,  this  commission  has 
reached  the  following  conclusions,  viz : 

(1)  Assuming  that  the  commercial  prosperity  of  Philadelphia  demands 
an  extension  of  the  wharves  on  the  Delaware  front  of  that  city,  between 
Washington  avenue  and  Willow  street,  such  reasonable  extension  can 
be  made,  without  injury  to  the  harbor,  by  the  skillful  execution  of  a 
properly  prepared  project. 

(2)  No  such  extension  should  be  made  without  the  removal  of  Smith's 
and  Windmill  islands  and  the  shoals  above  and  below  them. 

(3)  That  the  ebb  current  should  be  deflected  as  much  as  possible  away 
from  the  Pennsylvania  shore  towards  the  middle  of  the  stream,  to  relieve 
the  pressure  on  the  pier-heads. 

(4)  The  removal  of  the  islands  and  shoals  without  any  auxiliary  works 
will  not  to  any  extent  relieve  this  pressure. 

(5)  That  the  proper  place  to  change  the  direction  of  the  ebb  current 
to  the  course  desired  is  at  and  in  the  vicinity  of  Petty's  Island. 

(6)  Any  project  for  the  extension  of  the  wharves  and  the  removal  of 
the  islands  and  shoals  should  be  comprehensive  enough  to  include  the 
improvement  of  the  harbor  from  the  head  of  Petty's  Island  to  the  lower 
end  of  the  shoals,  and  also  the  control  of  the  wharf-lines  on  both  sides 
of  the  river. 

We  desire  to  call  attention  to  the  discussion  of  the  movement  of  the 
shoals  in  front  of  the  city  referred  to  by  Colonel  Kobert. 

This  commission,  in  1883,  advised  the  cutting  away  of  part  of  Petty's 
Island  nearly  identical  with  that  proposed  in  the  design  for  a  harbor. 
It  was  then  the  opinion  of  the  commission  that  the  place  to  stop  the 
movement  of  the  shoal  above  Smith's  Island  towards  the  Philadelphia 
shore  was  at  Petty's  Island,  by  inducing  the  greater  volume  of  water 
to  pass  down  the  Pennsylvania  channel,  around  that  island. 

The  conclusion  reached  by  Colonel  liobert,  that  the  change  of  the 
crest  of  the  shoal  off  Race-street  Wharf  250  feet  back  from  the  Penn- 
sylvania shore  since  the  construction  of  the  dike  at  Fisher's  Point,  seems 
to  be  a  practical  demonstration  of  the  soundness  of  the  theory  then 
advanced. 

An  important  point  is  demonstrated  by  the  plotting  of  the  present 
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wharfjines  of  the  chart  of  1843,  which  shows  that  since  that  date 
wharves  have  been  extended  250  feet ;  at  and  above  Arch  street  the 
line  of  deepest  water  was  crossed,  and  at  Arch  street  the  wharves  were 
extended  in  67  feet  of  water. 

The  design  presented  by  Colonel  Kobert  contemplates  carrying  out  the 
port- wardens'  line  about  300  feet  beyond  the  present  line,  and  provides 
an  unobstructed  water-way  between  Camden  and  Philad^phra  2,000 
feet  wide,  with  the  west  half  of  this  width  carrying  at  least  26  feet  at 
low  water,  and  the  east  half  gradually  decreasing  from  this  depth  to 
not  less  than  12  feet  on  the  New  Jersey  shore. 

The  amount  of  material  to  be  removed,  including  the  work  at  Petty's 
Island,  will  be  about  10,000,000  cubic  yards,  and  the  cost  of  such  re- 
moval should  not  exceed  $2,000,000,  which  does  not  include  the  cost  of 
Smith's  and  Windmill  islands  and  the  part  to  be  cut  away  from  Petty'8 
Island. 

The  wording  of  the  resolution  of  your  commission,  under  which  we 
are  acting^  might  not  seem  to  have  called  for  the  comprehensive  study 
that  we  have  made,  but  the  views  expressed  at  the  citizens'  meetiu^' 
and  the  action  of  various  maritime  bodies  in  the  city  have  given  to  the 
inquiry  more  latitude  perhaps  than  had  been  anticipated. 
Very  respectfully,  your  obedient  servants, 

G.  B.  WHiTte, 
Captain  XT.  8.  Jtfavy^  Ghainnan. 

Henby  Mitchell, 
U.  8.  Const  and  Geodetic  Survey. 
Henby  M.  IIobebt, 
Lieut.  Col.  of  Engineers^  U.  8.  Army, 
Henby  L.  Mabindin, 

Coast  and  Oeodetic  Survey^  Secretary. 


PBOFESSOB  MITCHELL'S  BEPOBT. 
THE  PHYSICAL  RELATIONS  OF  SMITU'S  AND  WINDMILL  ISLANDS  TO  DRLAWARR  RIVER. 

When  the  advisory  oommission  was  first  appointed  by  order  of  President  Hayes,  in 
1880,  it  learned  with  much  concern  that  the  harbor  commissioners,  whom  it  was  to 
advise,  had  no  jurisdiction  beyond  the  water  front  of  Philadelphia ;  that  counsel  was 
required  in  the  location  of  restrictive  port-warden  lines  upon  one  bank  of  the  river 
withoat  any  control  over  stractnres  upon  the  opposite  shore. 

In  this  anomalous  position  the  advisory  commission  shrank  from  a  task  so  obviously 
beyond  its  abilities,  and  on  the  16th  of  December,  1880,  passed  the  following  resolu- 
tion unanimously: 

**Beaolv^  That  in  the  opinion  of  this  commission  the  proper  ac^uatment  of  the 
port-warden  lines  upon  the  Pennsvlvania  side  of  the  Delaware  Bivec-is  impracticable 
without  an  equal  consideration  of  those  upon  the  New  Jersey  side." 

To  this  resolution  the  commission  adhered  until  May,  1883,  when  it  received  an 
official  plotting  of  the  harbor  lines  adopted  on  the  New  Jersey  shore,  and  a  vote  from 
the  harbor  commission  requesting  that  a  scheme  of  harbor  lines  be  prepared  for  the 
city  front. 

After  much  discussion  the  commission  agreed  to  accept  the  harbor  lines  adopted  by 
New  Jersey  as  accomplished  facts  in  the  case,  and  voted  to  proceed  to  the  location  of 
Hues  as  desired.' 

In  November,  1884,  the  commissioD^  through  its  chairman,  reported  a  system  of 
port- warden  lines  covering  the  city  front,  from  League  Island  to  Brio^sbnrg,  in  which 
no  change  was  recommended  between  Dickinson  and  Ann  streets.  This  excluded 
portion  was  believed  to  have  boeo  advanced  already  as  far  as  could  safely  be  ad- 
mitted— the  pier- heads  being  at  some  points  within  200  feet  of  the  thread  of  the  ebb 
current  and  the  deepest  water  of  the  channol,  so  that  any  coiisiderable  advance  might 
involve  no  less  an  act  than  turning  the  Delaware. 
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It  should  beTeniarked  here  that  a  physical  survey  of  the  harbor,  from  League  Island 
to  Five-Mile  Point,  had  been  made  and  published  before  the  advisory  commission  was 
created.*  From  this  data  any  one  could  ascertain  the  depth,  velocity,  and  volume  to 
be  turned  by  any  proposed  wharf  extension,  and  the  commission  based  the  scheme  of 
lines  which  it  recommended  largely  upon  this  strictly  physical  data. 

The  question  of  the  removal  of  Windmill  and  Smithes  islands  has  been  very  much 
discussed,  not  only  by  the  aid  of  the  physical  survey  just  mentioned,  but  with  further 
examinations  of  the  neighborhood,  and  we  believe*  that  nothing  but  good  can  be  ex- 
pected from  taking  out  these  obstructions,  if  the  work  is  done  without  spilling.  That 
there  may  be  a  tendency  to  deposit  again  must  certainly  be  admitted,  but  the  Dela- 
ware is  not  a  heavily  loaded  stream  at  any  time,  and  the  banks  of  sand  that  travel 
down  along  its  bed  are  limited,  so  that  the  running  expense  of  keeping  the  harbor 
free  will  be  small. 

The  advantages  to  commerce  from  the  removal  of  these  obstructions  to  navigation, 
anchorage,  winding-roum,  and  transit  are  too  obvious  to  need  more  than  the  men- 
tion ;  but  the  popular  belief  that  this  removal  will  greatly  relieve  the  pressure  of 
the  ebb  current  along  the  city  front  and  make  an  advance  of  the  wharves  in  this 
part  of  the  city  easy  and  of  useful  effect  is  not  warranted  by  our  studies. 

Regarding  this  neighborhood  our  secretary,  Mr.  Henry  L.  Marindin,  in  a  report 
dated  March  30,  1885,  makes  the  following  statement:  '*  From  cruss-sectione  4  to  9  we 
have  the  comparison  of  both  the  Windmill  Island  channels.  We  may  continue  to  notice 
the  advance  of  the  wharf-line  more  marked,  however,  between  the  years  1843  and  1878. 
This  advance  has  in  most  cases  been  followed  by  an  increase  of  channel  depth,  which 
is  an  improvement  only  where  the  depth  is  insufficient ;  but  here  the  depth  exceeds 
the  wants  of  commerce,  so  that  a  questionable  improvement  was  obtained  at  the  ex- 
pense of  width  of  water-way  where  navigable  room  was  alreatly  restricted.  The 
depth  along  the  island  front  has  remaintd  without  change.  In  the  eastern  channel 
the  markea  advance  of  the  Jersey  shore,  by  its  occupation  by  wharves,  has  also  been 
followed  by  increase  of  channel  depth."  t 

But  while  the  scour  induced  by  the  advance  of  wharves  on  the  Philadelphia  side 
bas  been  mostly  executed  very  near  the  ends  of  the  wharves,  the  deepening  in  the 
eastern  channel,  consequent  upon  the  advance  of  structures  from  the  Camden  shore 
))as  been  more  general  across  the  whole  water-way  or  disposed  to  abrade  the  island 
fihore. 

We  see,  then,  that  no  favorable  change  in  the  channel  (already  50  or  60  feet  deep) 
Ihlong  the  western  shore  has  been  effected  by  the  advance  of  wharves ;  and  the  cur- 
feut  turned  off  from  this  shore  does  not  seem  disposed  to  wear  upon  the  shore  of 
Windmill  Island,  although  the  channel  is  scarcely  more  than  1,000  feet  wide.  From 
l\hich  we  might  properly  argue  that  the  digging  away  of  Windmill  Island  would  not 
telieve  the  pressure  upon  the  opposite  wharves  of  Philadelphia.  Moreover,  the 
^advancement  of  the  wharves  of  Philadelphia  in  this  neighborhood  would  touch  the 
rery  body  and  life  of  the  river,  since  it  would  reach  the  deepest  water  and  the 
iwiftest  flow. 

From  our  observation  of  1878  and  1879,  it  appears  that  at  that  time  each  foot  of 
udvance  from  the  occupied  frontage  on  the  Philadelphia  shore  involved  the  displace- 
I  uent  of  sixteen  times  the  volume  of  water  at  the  strength  of  the  ebb  that  a  similar 
idvance  from  the  New  Jersey  wharves  would  have  done,  or  five  times  as  much  as  an 
iqual  advance  beyond  the  Camden  port  warden's  line  of  that  date.  Since  that  date, 
lowever,  the  port  wardens'  line  on  the  Camden  shore  has  been  moved  out,  it  is  said, 
too  feet,  so  that  from  this  new  position  (without  assuming  any  increase  of  velocity), 
lach  foot  would  have  only  40  per  cent,  of  the  value  here  that  it  has  on  the  Philadel- 
»hia  shore. 

In  assuming  that  the  removal  of  Windmill  Island  might  offset  in  part  the  exten- 
ion  from  the  New  Jersey  shore,  we  have  reflected  our  experience  in  such  studies.  It 
appears  that  uniform  extension  from  the  convex  side  does  not  cause  a  race  along  the 
ront  as  happens  on  the  concave  side — as  one  might  hav«  very  well  argued  from  con- 
idering  the  direction  of  the  particles  and  the  angle  of  impact.  But  we  may  expect 
hat  the  advance  of  the  Camden  shore  will  augment  the  pressure  along  the  Philadel- 
phia front  somewhat. 

Windmill  and  Smith's  islands  belong  to  that  class  of  dry  shoals  known  upon  our 
restern  rivers  as  tow-heads.  Tbey  lie  sometimes  at  the  points  of  inflection  between 
fe  verse  bends  and  sometimes  on  the  slack  water  side  of  the  bend  itself.  In  this  latter 
lase  the  channel  on  the  convex  side  of  the  river  is  a  sort  of  waste- way  or  cut-off. 

In  the  Delaware  the  presence  of  a  flood  current  alternating  with  the  ebb  in  the 
Iry  season  complfoates  the  formation  a  little;  but.  on  the  whole,  we  may  conclude 
Ihat  Windmill  Island  does  not  yet  resist  any  will  of  the  river,  however  changed 

•  Appendix  9,  Ann.  Rep.  Coast  and  Geodetic  Survey,  1878. 
t  Appendix  No.  12,  Ann.  Report  Coast  Survey,  18»5. 
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from  its  uatural  disposition.    If  the  river  had  been  given  a  tendency  to  leave  the 
bend  as  the  wharves  were  advanced  this  tow-head  would  have  melted  away. 

[Colonel  Robert  in  his  snbeequent  paper  has  shown  that  the  shoal  above  yielded 
as  the  wharves  were  advanced.] 

Of  course  the  Delaware  became  the  site  of  a  great  city  because  of  its  natural  facil- 
ities for  commerce,  its  deep  channels,  bold  shores,  etc.,  and  these  must  be  preserved 
as  far  as  possible  even  where  not  utilized.  But  the  wants  of  commerce  may  come  to 
exceed  the  natural  resources,  and  necessitate  some  artificial  control  of  the  river,  in 
which  case  it  would  be  well  to  thwart  as  little  as  possible  the  natural  order,  because 
it  involves  a  running  expense.  It  not  only  requires  a  great  outlay  to  acquire  the 
control,  but  a  perpetual  tax  to  hold  it. 

Any  act  so  serious  as  turning  a  river,  however  slightly,  involves  excavatioua  and 
deposits  elsewhere  that  uo  one  can  foresee ;  and,  although  many  of  the  distant  con- 
sequences may  not  be  evil,  all  that  does  go  wrong  will  be  charged  to  the  same  accoiiut. 

It  must  be  borne  in  mind  that  the  harbor  of  Philadelphia  is  the  pathway  of  a  river 
and  the  drain-way  of  great  tidal  basins,  and  the  extreme  demand  of  river  flood  and 
rare  tides  must  be  provided  for.  Nature,  however,  always  leaves  a  margin  for  arti- 
ficial improvement. 

To  look  for  a  moment  atone  of  the  strictly  economic  aspects  of  the  question ,  let  ui^ 
inquire  whether  the  harbor  of  Philadelphia  can  spare  the  water  space.  If  we  take 
the  two  miles  reach  from  Cooper's  Point  to  Old  Navy- Yard,  containing  Smith  and 
Windmill  islands  as  central  features,  we  find  that  the  average  width  of  clear  vrater- 
way  in  1883  outside  of  lines  connecting  ends  of  wharves  was  2,460  feet — the  Smith 
Island  section  being  little  short  of  2,000  feet  open  water  and  the  Windmill  Island  sec- 
tion about  2,300  feet.  With  these  islands  removed  the  width  would  have  been  in 
this  neighborhood  2,700  feet,  or  240  feet  more  than  the  average.  If,  however  we  meas- 
ure between  the  port-warden  lines  of  Philadelphia  and  Camden  shores,  we  find  that  in 
1883  the  width,  with  the  islands  removed,  would  have  been  2.600  feet ;  since  which 
it  is  said  that  the  Camden  line  has  been  moved  out  300  feet,  reducing  the  width  to 
2,300  feet,  or  160  feet  below  the  average. 

It  isproper  to  count  superficial  width,  because  the  time  will  probably  come  when  shoals 
will  be  removed ;  and  2,300  feet  is  little  enough  for  any  harbor,  especially  as  all  the  com- 
merce for  eleven  miles  of  city  frontage  above  this  must  make  this  a  thoroughfare. 
One  foresees  the  pack  of  vessels  that  may  some  day  stop  the  way  in  this  place  and 
prevent  the  development  of  excellent  frontage  further  up  the  river. 

Nevertheless  2,300  feet  of  an  unobstructed  channel- way,  everywhere  of  ample  depth, 
is  much  more  than  the  harbor  now  enjoys — more  perhaps  iu  effect  than  it  had  in 
1819,  when  the  water  spaces  on  the  two  sides  of  Windmill  Island  summed  up  over 
3,000  feet. 

Hexry  Mitchell, 

December  10,  1887.  U.  S.  Coast  and  Geodetic  Surrey. 


COLONEL  ROBERT'S  REPORT. 

A  study  of  the  problem,  "How  can  the  wharves  on  the  Delaware  front  of  the  central 
part  of  Philadelphia  be  extended  without  serious  injury  to  the  river  f" 

The  wharves  in  the  locality  referred  to  have  been  already  extended  far  beyond  the 
original  shore-line,  this  extension  being  so  great  as  to  cross  the  line  of  the  deepest 
water  at  Arch  and  Race  streets.  The  existing  Port  Wardens'  line  is  about  250  feet  iu 
advance  of  the  head  of  the  pier  at  Arch  street  in  1843,  and  fh)m  150  to  200  feet  in  ad- 
vance of  the  piers  at  the  same  date  at  Vine,  Race,  Market,  and  ChesXnut  streets. 
This  extension  of  the  wharves,  which  was  made  between  the  surveys  of  1843  and  1878, 
did  not  produce  a  corresponding  cutting  from  the  islands  and  bars  in  the  middle  of 
the  river,  althongh  off  Race  and  Arch  streets,  where  the  piers  crossed  the  deepest 
water-line,  one-half  the  reduction  of  width  was  compensated  for  by  a  cutting  away 
of  100  feet  from  Smith's  Island  Shoal.  Sijice  1878  the  portion  of  this  shoal  between 
Vine  and  Arch  streets  has  been  practically  stationary  below  the  20-foot  curve,  while 
above  that  depth  it  moved  to  the  west  between  1878  and  1883,  the  crest  of  the  shoal 
moving  in  that  time  about  300  feet. 

At  Callowhill  street  the  extension  of  the  wharves  was  much  less,  and  did  not  come 
near  to  the  deepest  water-line,  so  thatapparently  the  only  efl:ect  was  a  deepening  of 
the  channel  just  beyond  the  pier  line.  But  the  upper  end  of  the  bar  was  approaching 
the  Philadelphia  shore,  the  movement  of  the  crest  of  the  bar  in  this  direction  being 
about  600  feet  at  Callowhill  street  between  1843  and  1878,  while  between  1878  and 
1883  the  crest  remained  stationary  and  the  body  of  the  bar  moved  westerly,  the  18-foot 
curve,  for  instance,  moving  250  feet  towards  Philadelphia  iu  the  five  years. 
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Since  1883  we  have  two  sarveys  of  Smith's  Island  Bar,  one  made  by  the  United 
States  Coast  and  Geodetic  Snrvey  in  18S6,  and  the  other  by  the  United  States  £ngi- 
oeer  Department  in  November,  1867.  These  surveys  show  no  change  in  the  shoal  be- 
tween these  latter  dates,  but  they  show  a  remarkable  change  since  the  snrvey  of  1883, 
the  creet  of  the  shoal  having  swung  to  the  east  a  distance  of  450  to  500  feet  at  Callo w- 
;  hill  and  Vine  streets,  and  1^  feet  at  Race  street,  practically  placing  it  where  it  was 

in  184:{.  [The  piers  across  the  shoal  just  above  Smith's  Island,  and  the  gravel  depos- 
ited JQst  above  them  for  their  protection,  have  prevented  any  change  opposite  Arch 
street.] 

This  shifting  of  the  shoal  westerly  between  1843  and  1883,  and  then  easterly  between 
1863  and  1887,  seems  to  be  accounted  for  by  the  two  facts  (1)  that  between  the  first 
ilates,  when  the  shoal  shifted  westerly,  the  channel  between  Philadelphia  and  the 
lower  end  of  Petty's  Island  was  greatly  contracted  by  the  extension  of  piers  on  both 
fiides  of  the  river,  and  the  reduction  o^  the  width  between  1843  and  1878  being  about 
470  feet  at  low  water  and  about  800  feet  at  high  water;  and  (2)  that  between  the 
latter  dates,  1883  and  1887,  when  the  shoal  shifted  easterly,  a  dike  3,000  feet  long  had 
been  bnilt  from  Fisher's  Point  towards  the  heail  of  Potty's  Island,  thus  increasing  the 
ilow  of  water  through  the  channel  between  Philadelphia  and  Potty's  Island,  and  par- 
tialiv  counteracting  the  bad  effects  of  the  contraction  of  the  Philadelphia  channel  at 
the  foot  of  Petty's  Island.  It  should  be  noticed  that  while  the  narrowest  part  of  this 
channel  is  1,120  feet  wide  at  low  water,  the  shortest  distance  between  the  legal  har- 
bor-lines bounding  this  channel  is  only  1,000  feet,  so  that  at  any  time  it  may  be  far- 
ther coutraoted  to  the  injury  of  the  harbor. 

The  depth  of  water  on  the  upper  part  of  Smith's  Island  Shoal  was  from  6  to  8  feet 
greater  in  1843  than  in  1878,  when  thoKshannel  at  the  lower  end  of  Potty's  Island  had 
been  so  contracted.  Since  the  construction  of  Fisher's  Point  Dike  the  bar  has  low- 
ered to  wi  thin  2  feet  of  its  depth  in  1843. 

A  study  of  the  various  surveys  of  this  harbor  made  by  the  United  States  Coast  and 
Geodetic  Survey  in  1843, 1878,  and  1886,  and  by  the  United  States  Engineer  Depart- 
ment in  1883  and  1887,  of  which  some  of  the  results  have  been  Just  stated,  lead  to  the 
opinion  that  no  serious  injury  to  the  river  would  result  from  the  extension  of  the 
wharves  on  the  Delaware  front  of  the  central  part  of  Philadelphia,  provided  the  har- 
bor-lines are  made  to  conform  approximately  to  those  laid  down  in  the  sketch  here- 
with.   This  plan  involves — 

(1)  The  widening  of  the  channel  between  Philadelphia  and  the  lower  half  of  Petty's 
Island  to  a  least  width  of  abont  1,700  feet,  with  such  an  increase  of  width  at  the  lower 
•end  as  is  required  to  adapt  it  to  the  lines  on  the  New  Jersey  shore,  as  shown  on  the 
sketch. 

(2)  The  removal  of  Smith's  and  Windmill  islands,  and  the  shoals  above  and  below 
to  a  suitable  depth. 

(3)  The  extension  of  the  wharves  on  the  Philadelphia  front,  from  about  Hanover 
street  to  abont  Washington  avenue,  approximately,  as  follows:  Starting  at  Hanover 
etreet,  on  the  present  Port  Wardens'  line,  the  proposed  Port  Wardens'  lino  would  be 
advanced  175  feet  at  Shackamaxon  street  and  300  feet  at  Green  street,  continuing  at 
^ibont  that  distance  in  advance  of  the  present  line  to  Lombard  street,  whence  the  ad- 
vance would  diminish  until  the  two  lines  would  coincide  near  Washington  avenue. 

(4)  The  modification  of  the  exterior  wharf  line  on  the  New  Jersey  shore,  as  estab- 
lished by  the  riparian  commissionevs,  so  as  to  keep  it  about  2,000  feet  distant  from 
the  proposed  Philadelphia  Port  Wardens'  line  until  near  Cooper's  Point,  where  it 

^should  hug  the  shore,  so  as  not  to  divert  the  current  from  the  New  Jersey  shore. 

(5)  A  slight  modification  of  the  adopted  wharf-lines  at  the  lower  end  of  the  channel 
to  the  south  of  Petty's  Island,  so  as  to  make  these  proposed  lines  approximately  par- 
^illel  to  the  present  deepest  water-line  near  the  mouth  of  this  channel. 

The  dredging  of  abont  10,000,000  cubic  yards  of  material  (scow  measurement)  would 
rt3iiiove  the  islands  and  shoals,  including  a  portion  of  Petty's  Island,  so  as  to  give  a 
harbor  2,000  feet  wide  below  Petty's  Island,  the  western  half  of  which  would  have  a 
least  depth  of  26  feet  at  mean  low  water,  and  the  eastern  half  a  depth  gradually  less- 
•enisi^  from  26  feet  in  the  middle  of  the  river  to  at  least  12  feet  at  the  shore.  It  would 
at  the  same  time  allow  of  the  advance  of  abont  2  miles  of  the  Port  Wardens'  lino  in 
the  center  of  the  city,  permitting  the  construction  of  docks  about  500  feet  in  length, 
withont  increasing  the  currents,  so  as  to  cause  any  material  engineering  difficulties 

ID  their  construction  and  maintenance. 

Since  the  preparation  of  this  paper  and  accompanying  sketch  of  a  modified  harbor 

for  the  port  of  Philadelphia  I  find  that  practically  all  the  modifications  proposed  on 

the  New  Jersey  shore  at  Cooper's  Point  and  Petty^  Island  have  been  approved  in  the 

pAfit  by  the  Advisory  Commission. 


Accompanying  this  paper  are  the  following : 
CI)  *  Sketch  oft'     •     ' 


t'  the  harbor  of  Philadelphia  on  the  Delaware  River,  so  modified  as  to 
render  feasible  the  advance  of  the  Port  Wardens'  line  300  feet  in  the  center  of  the 
city  front. 
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(2)  *  Cross-Bcctions  of  Smith's  Islaud  Bar  and  the  Philadelph'A  Channel  io  1843, 1878, 
188:3, 1886,  and  1887. 

('.i)  *  Chart  of  the  Philadelphia  Harbor  from  the  survey  of  1843,  showing  the  en- 
croachments on  the  river  since  that  date. 


U.  S.  ExGi.vEER  Office, 

Philadelphia,  Pa,,  December  11,  1887. 


Henry  M.  Robeut, 
Lient.  Col.  qf  Engineers,  U.  S.  A. 


G  i8. 

PREI^IINARY  EXAMINATION  OF  THE  THOROUGHFARE  RUNNING  BACK 
OF  THE  OCEAN  FROM  CAPE  MAY  TO  THE  GREAT  BAY  NORTH  OF  AT- 
LANTIC CITY,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Pa,^  December  24, 1886. 

Sir  :  Id  compliance  with  instructions  contained  in  your  letter  of  Oc- 
tober 28, 1886, 1  have  the  honor  to  submit  the  following  report  on  a 
preliminary  examination  of  the  Thoroughfare  running  back  of  the  ocean 
from  Cape  May  to  the  Great  Bay,  north  of  Atlaniit^  City,  N.  J.: 

This  Thoroughfare  is  about  63  miles  long  and  consists  of  some  ten 
bays  or  sounds,  and  of  connecting  chaanels  varying  in  width  from  100 
to  1,000  feet. 

I  made  a  personal  examination  of  the  route  from  Ludlam's  Bay  to 
Peck's  Bay,  including  the  intermediate  thoroughfares  and  Corson's 
Sound,  and  the  entire  route  from  Cape  May  to  Great  Bay  was  gone 
over  by  Assistant  Engineer  L.  Y.  Schermerhorn  between  November  1 
and  6,  under  the  guidance  of  Capt.  George  H.  Dare,  an  old  resident 
and  experienced  navigator  of  these  waters.  Soundings  were  occasion- 
ally made,  and  the  shallow  reaches  connecting  the  deep  water  were  lo- 
cated at  the  time  on  the  maps  of  the  State  geological  survey.  Tbe  ex- 
amination was  based  upon  the  idea  of  getting  a  channel  0  feet  deep  at 
mean  low  water,  as,  from  all  I  could  learn,  tbis  depth  would  meet  all  tlie 
ilemands  of  commerce  for  several  years.  In  fact,  whatever  may  be  the 
future  development  of  this  region,  the  first  thing  to  do  is  to  open  tbe 
entire  route  to  a  depth  of  not  over  C  feet,  and  if  appropriations  were  small 
it  might  be  better  to  limit  the  depth  to  even  4  tieet  at  first. 

The  distance  from  Cape  May  to  Great  Bay  in  an  air-line  is  about  47 
miles,  while  by  the  best  channel  through  the  bays  and  thoroughfares 
back  of  the  ocean  beach  it  is  about  63  miles.  Of  this  63  miles,  about  53 
miles  bave  a  least  depth  of  6  feet  at  mean  low  water,  while  the  remaining 
10  miles  appear  to  have  less  than  1  foot,  i)ortions  being  entirely  out  of 
water.  This  distance  of  10  miles,  divided  into  eight  shoals  or  divides, 
must  be  considered  as  requiring  an  excavation  6  feet  deep  to  insure  a 
G-foot  channel.  The  channel  should  have  a  mean  width  of  75  feet,  so 
that  the  excavation  can  be  roughly  estimated  at  upwards  of  1,000,000 
cubic  yards,  scow  measurement.  An  accurate  survey  might  increase 
this  estimate. 

Judging  from  ten  years'  experience  with  running  dredges  owned  by 
the  United  States,  and  having  built  two,  I  believe  that  $100,000  will 
cover  the  cost  of  building  suitable  plant  and  excavating  and  removing 
the  1,000,000  yards  of  material  estimated  as  required  by  the  above  plan, 
but  I  doubt  the  safety  of  an  estimate  for  doing  this  work  by  contract 
based  on  anything  lower  than  25  cents  a  cubic  yard,  or  $250,000  for  the 
entire  improvement.    The  plant  would  have  to  come  from  the  vicinity 

*  Omitted. 
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of  ^ew  York  or  Pbiladf  Ipbia,  and  would  uot,  probably,  be  specially 
adapted  to  sucb  sballow  work.  Contractors  would,  probably,  hesitate 
to  build  plant  suitable  for  such  work,  because  there  would  be  great  risk 
in  building  the  plant  before  they  were  awarded  a  contract,  and  then  it 
-would  be  too  laie. 

Furthermore,  it  might  not  .pay  to  build  special  plant  for  only  one  sea- 
sou's  contract,  and  they  would  not  be  sure  ot  any  more. 

This  question  of  how  such  a  shallow  channel  is  to  be  excavated  in  a 
region  where  there  is  no  similar  work  being  done,  so  that  special  plant 
«ho*tld  be  constructed  for  the  purpose,  is  a  very  serious  one,  afiecting 
the  cost  of  the  work,  I  think,  as  much  as  100  per  cent. 

At  present  the  commerce  through  this  thoroughfare  consists  mainly 
of  oysters  and  garden  produce,  the  latter  having  for  a  market  the 
neighboring  sea-side  resorts,  principally  Atlantic  City. 

The  vessels  used  are  small  sail-boats  whose  draught  does  not  excee<l 
2  j'eet,  and  they  can  not  cross  the  divides  at  low  water.  A  G  foot  chan- 
nel 75  feet  wide  would  allow  small  steamers  to  be  placed  on  the  route, 
which  doubtless  would  greatly  increase  the  commerce  seeking  ths 
route,  and  especially  would  it  be  used  by  pleasure  steamers  during  the 
summer.    The  oyster  trade  would  probably  be  greatly  developed. 

The  question  as  to  whether  this  route  is  worthy  of  improvement  is 
rendered  difficult  of  solution  by  the  doubt  overhanging  the  question  of 
its  cost.  It  seems  to  me  that  the  benefits  to  be  derived  from  the  im- 
provement to  the  extent  of  a  6-foot  channel  75  feet  wide  would  justify 
the  expenditure  of  $100,000,  but  I  am  not.  prepared  at  present  to  say  that 
they  would  justify  the  expenditure  of  $250,000.  In  other  words,  with 
my  present  knowledge  of  the  subject,  I  am  of  opinion  that  the  improve- 
ment is  worthy  to  be  made  if  it  can  be  done  for  $100,000,  but  that  it  is 
not  worthy  to  be  made  if  its  cost  amounts  to  $250,000. 

I  would  estimate  the  cost  of  a  survey  of  the  route,  including  a  project 
with  estimate  of  cost  of  the  improvement,  at  not  less  than  $2,000. 

There  are  forwarded  herewith  the  following  documents : 

1.  A  tracing  ehowing  the  location  of  the  proposed  improvements. 

2.  Assistant  Engineer  L.  Y.  Schermerhorn's  report  of  his  examination  of  the  roate 
(withont  the  maps). 

3.  A  communication  from  C.  K.  Landis,  esq.,  fonnder  of  Sea  Isle  City,  showing  the 
importance  of  the  proposed  improvement. 

4.  Copy  of  a  letter  from  Isaac  A.  Braddock,  esq.,  on  the  same  subject. 

So  for  I  have  been  unable  to  get  any  commercial  statistics;  should 
anj  be  received  they  will  be  forwarded. 

Very  respectfully,  your  obedient  servant, 

Heney  M.  Robert, 
Lieut  Col.  of  Engineers. 
The  Chief  of  ENaiNEEES,  U.  S.  A. 


report  of  mr.  l.  y.  sciiermerhorx,  a8sista.xt  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  December  7,  1886. 
Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  examination  made  be- 
tween November  1  and  6,  1886,  of  the  '*Thoronghfare  running  back  of  the  ocean  from 
Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  N.  J.,"  required  by  the  act  of  Con- 
gress approved  August  5,  1886. 

The  examination  was  made  by  passing  over  the  route  in  a  sail-boat  under  the  guid- 
ance of  Capt.  George  H.  Dare,  an  experienced  pilot  long  resident  in  ttie  vicinity  and 
thoroughly  familiar  with  the  be^t  water  to  be  obtained  on  the  route.    As  a  further 
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aid  use  was  made  of  the  Coast  Snrvey"  charts  of  the  vicinity,  aod  especially  of  the 
maps  of  the  Topographical  Survey  of  the  State  of  New  Jersey  just  completed  under 
tbe  direction  of  George  H.  Cook,  State  geologist.  Soundings  were  also  made  along 
the  line  of  examination  to  verify  the  general  information  obtained  as  to  the  depth  of 
water. 

Two  sheet  of  the  Topographical  Survey  of  the  State  of  New  Jersey,  entitled  "Topo- 
graphical map  of  the  peninsula  of  Cape  May*'  (Atlas  Sheet  No.  17)  and  "Topo- 
graphical map  of  Egg  Harbor  and  vicinity  *'  (Atlas  Sheet  No.  16),  are  submitted  here- 
with, to  which  reference  is  made  in  the  subjoined  report. 

Between  Cape  May  and  Great  Diiy,  the  limits  of  the  present  examination,  the  coast 
frontage  consists  of  a  salt-marsh  meadow  from  2  to  (J  miles  wide,  lying  between  the 
mainland  and  the  coast  line.  This  marsh  area  is  traversed  by  numerous  eounecting 
water-ways,  ramifying  from  the  ocean  inlets.  The  water  areas  consist  of  passages 
from  100  to  1,(;00  feet  in  width,  called  channels  and  thoroug blares,  and  in  expansive 
areas  frequently  covering  several  square  miles,  called  bays  and  sounds. 

The  sni-face  of  the  marsh  is  from  4  to  5  feet  ahove  mean  low  water,  and  is  covered 
by  the  high  water  of  storm  tides.  Between  Cape  May  and  Great  Bay  there  are  nine 
ocean  inlets,  named  as  follows:  Cold  Spring,  Turtle  Gut,  Hereford,  Towusend's,  Cor- 
son's, Egg  Harbor,  Absecon,  Brigantiue,  and  New  Inlet.  These  inlets  are  from  one 
quarter  to  one  mile  in  width,  and  carry  from  6  to  10  feet  of  water  over  the  bars  at 
their  mouths. 

The  mean  range  of  the  tides  along  this  part  of  the  coast  is  about  4  feet,  and  the  ebb 
and  flood  through  these  inlets  produce  a  correspondiog  change  in  the  height  of  water 
in  tbe  inland  water  areas.  As  the  flood  tide  enters  the  inlets  it.  passes  iulaud  by  the 
various  connecting  water-ways  to  the  rigbt  and  left.  As  a  result,  there  is  a  point  of 
meeting  in  these  inland  water-ways  of  the  flood  coming  from  adjacent  inlets,  and,  con- 
sequently, at  such  points  of  meeting  of  the  tide  there  exists  only  a  vertical  move- 
ment of  the  tidal-wave.  The  exact  point  of  meeting  of  the  tides  depends  upon  tho 
direction  of  the  wind.  On  account  of  the  absence  of  tidal  cnrrents  at  the  meetiug  of 
the  tides  there  ensues  a  slow  deposition  of  the  material  held  in  suspension',  and,  as 
would  naturally  be  expected,  the  water  is  very  shallow  over  the  area  covered  by  these 
l>oiuts  of  meeting.  Such  a  shallow  area  in  tlio  inland  waters  exists  between  each  suc- 
cessive pair  of  iulets,  with  but  one  raodiflcation,  viz,  between  Corson^saod  Egg  Har- 
bor inlets,  where  two  shoal  area*»  occur,  oue  in  Crook  Horn  Thoroughfare  aud  tbe 
other  in  Peck's  Bay.  This  may  bo  only  an  apparent  departure  from  the  rule,  since 
present  indications  make  it  very  possible  that  at  some  time  in  the  past  an  inlet  ex- 
isted, but  subsequently  closed,  between  Corson's  and  Egg  Harbor  inlets. 

The  cross-section  of  the  inlets  is  such  as  to  allow  of  the  passage  of  large  quantities 
of  water  into  the  inland  areas  at  flood  tide,  and  the  escape  of  this  volume  at  the  ebb- 
results  in  considerable  concentration  of  currents  at  special  localities,  and  a  conse- 
quent deepening  of  the  inland  passages  at  such  points  of  concentration.  The  doptb 
of  water  in  the  thoroughfares,  channels,  bay,  and  sounds  is  very  variable  in  different 
localities,  but  in  general  terms  it  may  bo  said  that  by  selecting  the  deepest  connecting 
water-ways  over  6  feet  can  be  covered  at  mean  low  water  from  Cape  May  to  Great 
Bay,  except  at  the  divides  or  shallow  areas  just  described ;  over  these  shallow  areas 
the  depth  at  mean  low  tide  would  average  less  than  1  foot. 

The  air-line  distance  between  Cape  May  City  and  Great  Bay  is  about  47  miles,  but 
this  distance  would  be  increased  to  about  G3  miles  if  the  line  of  best  water  isfoUowed. 
Such  a  line  is  shown  on  the  accompanying  maps  by  a  dotted  black  and  red  lino,  the 
black  line  indicating  the  water  having  a  present  navigable  depth  of  6  feet  and  over, 
and  the  red  line  indicating  the  water  having  a  depth  at  mean  low  water  of  less  thaa 
1  foot.    In  the  present  condition  of  the  inland  passages  the  small  boats  which  navi- 

fate  them  must  pass  these  divides  at  high  water.    These  boats  ordinarily  draw  from 
to  2  feet  of  water. 

The  fallowing  summary  shows  the  location  and  approximate  length  of  these  divides 
or  shoal  areas : 


Between  inlets  of— 


Location  of  divide. 


Length. 


Cold  Spring—Turtle  Gut . 
Turtle  Gar— Hereford . . . . 
Hereford— Townsend's  . .  - 
Townscnd'a — Coreon's .... 


Corson's— Egg  Harbor 

Egg  Harbor— Absecon 

Absecon —Bri^an  tine 

Brigantine — lnew  (Great)  Bay  . 


Total . 


Jarris  Sound 

Grassy  Sound 

Great  Sound 

Ludlaro  Tlioroughf.ire  and  Bay. 

Crook  Horn  Thoroughfare 

Peck's  Bay 

Beach  Thoroughfare 

Grassy  Bay 

Little  Bay 


Yard*. 
1,400 

1.200 
1,500 
2.00O 
3,000 
1.700 
1,800 
2,300 
2.000 

16,900 
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The  land  areas  immediately  along  the  coast  line  and  at  the  inlets  are  composed  of 
drifting  sand  and  the  detailed  con tigu ration  of  the  high  and  low  water  lines  change 
with  each  storm.  Directly  behind  the  sand  border  of  the  coast  are  the  salt  marshes, 
which  are  entirely  free  from  sand,  cousistingof  a  tough  black  soil,  apparently  the  re- 
sult of  slow  deposits  and  vegetable  growth,  closely  knit  together  with  the  roots  of  the 
marsh  grass.  The  beds  of  the  thoroughfares  and  channels  seem  to  consist  of  the 
same  material.  The  same  description  would  generally  cover  the  bottoms  of  the  bays 
and  sounds,  although  here  are  sometimes  to  be  found  gravel  and  sand  bars.  Oysters 
thrive  in  these  inland  waters,  which  is  a  further  contirmation  of  the  statement  that 
moving  sand  does  not  generally  exist  in  the  bars  of  these  inland  waters.  The  water 
away  from  the  inlets  both  at  flood  and  ebb  seemed  very  free  from  transported  or 
suspended  matter,  and  all  indications  suggest  the  extreme  stability  of  present 
depths. 

As  shown  by  the  previous  summary,  $bout  17,000  linear  yards,  or  9^  miles,  of  water- 
way would  require  to  be  improved  so  as  to  give  a  navigable  channel  at  low  water 
between  Cape  May  and  Great  Bay.  If  such  a  channel  was  improved  to  a  width  of 
25  yards  there  would  have  to  be  removed  about  150,000  cubic  yards  of  material,  meas- 
ured in  place,  for  each  foot  in  depth  of  channel  excavated,  or  to  obtain  a  channel  6 
feet  deep  at  mean  low  water  about  1,000.000  cubic  yards  would  require  to  be  dredged. 
This  I  consider  a  minimum  quantity,  for  the  reason  that  a  detailed  survey  might  show 
a  still  greater  extent  of  shoal  water,  but  would  not  probably  show  less  than  that 
above  stated. 

Although  the  character  of  the  material  which  would  require  to  be  excavated  is  such 
as  to  make  the  cost  of  lifting  it  comi>aratively  small,  still  tUe  difSculty  of  disposing 
of  dredged  material  would  ro  such  as  to  probably  make  the  cost  of  excavation  at 
least  '25  cents,  and  iiossibly  30  cents,  per  cubic  yard.  The  channels  which  would  re- 
quire improvement  are,  as  will  be  seen  from  the  maps,  long,  and  in  many  cases  very 
tortuous.  An  improved  channel  of  a  width  within  the  limits  of  reasonable  economy 
would,  under  such  conditions  of  length  and  crookedness,  be  too  narrow  for  sailing 
vessels;  consequently,  to  utilize  such  improved  channels  at  all  stages  of  wind  and 
tide,  steam- vessels  of  light  draught  would  have  to  be  generally  employed  as  the  mo- 
tive power. 

As  bearing  upon  the  utility  of  an  improvement  of  the  thoroughfare  between  Cape 
May  and  Great  Bay  the  following  statement  may  be  of  interest.  The  coast  line 
between  these  limits  is  broken  by  the  inlets  into  the  following-named  beaches :  (1^ 
Poverty;  (2)  Two  Mile;  (3)  Five  Mile;  (4)  Seven  Mile  ;  (5)Ludlam;  (C)  Peck's;  (7) 
Absecon;  (d)  Brigantine;  and  (9)  Island.  Of  these  the  second,  fourth,  eighth,  and 
ninth  have  no  railroad  connection'with  the  mainland.  These  beaches,  on  account  of 
their  facilities  for  summer  bathing,  have  developed  a  number  of  summer  resorts,  such 
as  Cape  May,  SewelPs  Point,  Sea  Isle  City,  Ocean  City,  Somers  Point,  and  Atlantic 
City.  These  have  already  attained  considerable  development,  while  several  others, 
such  as  Holly  Beach,  Anglesea,  Longporc,  South  Atlantic,  Brigantine,  and  Island 
Beach,  are  in  their  early  stages  of  development.  The  impetus  which  of  late  years 
has  been  given  to  sea-side  resorts  has  given  great  value  to  the  beaches  already  de- 
veloped, and  a  large  speculative  value  to  the  beach  partially,  or  even  totally,  unim- 
proved. To  develop  these  beaches  it  is  of  the  first  importance  that  they  be  made  very 
accessible  to  the  public.  Such  beaches  as  already  have  railroad  connection  with  the 
mainland  have  a  great  advantage  over  beaches  lacking  such  facilities. 

If  the  thoroughfares,  bay,  and  sounds  were  made  navigable  for  steam- vessels  of 
light  draught,  then  the  beaches  with  present  railroad  connection  could  be  made  avail- 
able as  points  for  still  further  distribution  and  expansion,  thereby  opening  to  the 
sea-side  resorting  public  new  advantages,  and  to  the  owners  of  the  beaches  rich  re- 
muneration. These  inland  waters  are  well  adapted  to  the  growth  of  oysters,  and 
considerable  enterprise  seems  to  have  already  been  applied  in  this  direction.  With 
increased  facilities  for  reaching  the  market  this  industry  could  be  indefinitely  ex- 
panded. In  this  connection  it  might  be  worthy  to  note,  in  passing,  that  the  existing 
privileges  of  occupation  of  these  waters  fcr  the  oyster  fisheries  are  obtained  from  the 
State  of  New  Jersey  simply  by  pre-emption,  the  right  holding  good  as  long  as  the 
fisheries  are  properly  cared  for.  in  case  an  improvement  was  made  of  the  channels  it 
would  probably  be'fouud  that  owners  of  fisheries  would  claim  indemnity  for  the 
injury  or  destruction  to  oyster  fisheries  that  might  result  from  local  interference  with 
the  beds  of  the  water  areas. 

The  development  of  the  beaches  would  for  several  months  of  each  year  add  a  large 
population  to  this  district,  for  the  subsistence  of  which  the  adjacent  mainland  ofters 
excellent  facilities,  and  an  improved  water  communication  through  these  inland  wa- 
ters would  still  further  develop  the  immediate  mainland  and  add  something  of  value 
to  producers,  and  possiljly  to  consumers.  These  prospective  advarftages  are  contin- 
gent upon  conditions  which  it  is  possible  to  anticipate  with  suflBcient  probability  t-o 
make  them  assurances,  and  although  perhaps  bearing  upon  the  question  of  whether 
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the  work  is  worthy  of  improven\ent,  still  leaves  tbe  Decessity  for  such  iiuprovciDeut 
far  short  of  ono  of*Dational  importauce. 

Very  respectfully,  yonr  obedieut  servaut, 

L.  Y.  SCHERMERHOnX, 

Aeaistant  Engineer. 
Lieut.  Col.  Hkxry  M.  Robert, 

Corps  of  Engineers t  U,  S,  A, 


STATEMENT  OF  C.   K.   LANDIS  ABOUT  THE    THOROUGHFARE    IMPROV'EMENT    DKTWErX 
CAPE  MAY  AND  GREAT  BAY,  NORTH  OF  ATLANTIC  CITY,  NEW  JERSKV. 

Sea  Isle  City,  Sox^ember  11,  1886. 

Sir:  I  beg  leave  to  call  your  atteutjon  to  tbe  following  reasons  which  make  it  .iiist, 
proper,  uecessary,  and  protitablo  for  the  Government  of  tlie  Uuited  States  to  perform 
tbe  work  for  improviug  the  navigation  of  the  thoroughfare  between  the  Great  Day, 
north  of  Atlantic  City,  and  Cai)e  May,  which  has  been  so  largely  petitioned  for  by  jieti- 
tious  signed  by  luauy  hundreds,  if  not  thousands,  of  people.  The  length  of  this 
thoroughfate,  including  sinuosities,  is  about  00  miles.  At  Great  Bay  it  reaches  Barne- 
gat  Bay,  which  extends  the  navigation  40  miles 'farther  north,  to  Point  Pleasant. 
Practically,  this  improvement  will  make  an  inside  navigable  stream  for  steamers  and 
sailiug  vessels  drawing  not  over  8  feet  of  water  for  a  distance  of  100  miles.  Tbe  nat- 
ural formation  of  land  and  water  in  this  district  makes  it  peculiarly  iinportant  that 
tbe  waters  should  be  made  navigable,  in  order  that  the  population  of  the  place,  aud 
also  the  population  of  tbe  neighboring  States,  should  have  the  advantage  and  benefit 
of  tbe  natural  resources  and  riches  of  this  district.  The  land  on  the  western  side  of 
the  thoroughfare  consists  of  meadow  land,  filled  with  bays  and  sounds,  now  occupied 
as  oyster-beds,  and  an  alluvial  deposit,  making  the  most  productive  farm  land  in  the 
State  of  New  Jeisey,  which  farm  land  is  continuous  for  the  whole  distance  and  in  a 
high  state  of  Improvement,  divided  np  into  small  farms,  and  embracing  a  large  popu- 
lation.   These  farm-houses  in  summer-time  are  most  all  boarding-bouses. 

The  entire  distance  of  100  miles  is  lined  with  numerous  villages,  boroughs,  and  sev- 
eral cities.  The  district  is  only  reached  at  several  points  by  railroails,  which  run  at 
right  angles  with  it,  and  not  parallel,  to  accommodate  tbe  commerce  ;  and  in  fact  the 
products  of  this  district  can  better  be  accommodated  by  navigation  than  by  railroad. 

In  this  immediate  district,  commencing  at  the  Great  Bay  and  near  by  and  adjacent 
to  the  proposed  improvement, are  the  foPowing  villages,  boroughs,  and  cities:  Brig- 
antine,  Leedspoint,  Oceanvillo,  Summerville,  Conoverville,  Absecon,  Atlantic  City, 
South  Atlantic  City,  Lougport,  Pleasautville,  Smith  Landing,  Bakersville,  Leedsville, 
Sea  View,  Somer's  Point,  Ocean  City,  Beesley's  Point,  Palmero,  Ocean  View,  Sea  Isle 
City,  Seaville,  Clermont,  Swain,  Oceanville.Cape  Mny  Court  llonso,  Anglesea,  Holly 
Beach,  Rio  Grande,  Sewell's  Point,  Bennett's,  Cape  May  City. 

These  places  have  all,  more  or  less,  a  numerous  population,  permanent  for  the  entire 
year,  and  visited  during  tbe  year  by  people  from  New  York,  Phi ludelpbia,  Baltimore, 
Washington,  and  the  Far  West  by  fully  1,000,000  of  people,  and  which  within  the  next 
ten  years  will  probably  reach  3,000,000,  if  the  increase  of  the  future  compares  with 
tbe  increase  of  the  past  ten  years.  This  population  requires  a  constant  supply  of  the 
produce  to  be  obtained  from  the  farms,  bays,  and  sounds  adjacent  to  tbe  proposed  im- 
provement, and  which  commerce  is  almost  entirely  obstructed,  by  the  alluvial  deposits 
in  the  track  of  navigation,  which  all  cap  be  removed  for  comparatively  a  small  sum 
when  the  benefits  are  to  be  taken  into  consideration. 

These  benefits  are  not  of  a  local  character,  but  in  their  nature  are  general,  and  for 
the  supply  of  farm  produce  ;  alxo  oysters  and  other  products  of  salt  water.  Philadel- 
phia, New  York,  Boston,  andother  places  will  conio  in  for  a  direct  share  of  the  benefits; 
which  cities  will  also  be  able  to  have  delivered  building  materials  along  the  entire 
thoroughfare  when  made  navigable.  The  waters,  planted  with  oysters,  and  also 
abounding  in  clams,  crabs,  fish,  etc.,  besides  tbe  thorousrhfare  itself,  when  of  a  proper 
width,  may  bo  said  to  be  tbe  following:  Great  Bay,  Little  Shad  Bay,  Reed's  Bay, 
Grass  Bay,  Absecon  Bay,  Lake's  Bay,  Great  Egg  Harbor  Bay,  Peck's  Bay,  Ludlam's 
Bay,  Great  Sound,  Jen  kin's  Sound,  and  Jarvin's  Sound. 

These  waters  are  now  planted  with  oysters,  but  the  commerce  is  now  largely  crip- 
pled and  limited  by  the  want  of  navigation,  and  tbe  value  of  all  this  product,  with 
proper  navigcitioD,  will  amount  to  millions  per  arnnm,  which  value  is  now  largely 
lost  or  locked  up  by  these  alluvial  deposits  in  the  line  of  navigation,  which  interfere 
with  commerce.  The  improvements  of  this  thoroughfare  will  also  be  a  vast  protec- 
tion to  the  coasting  trade.  Vessels  now  drawing  over  I  foot  of  water  are  compelled 
I »  go  outside,  and  then  go  into  the  thoroughfare  by  one  of  the  different  inlets,  in  ortler 
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io  get  from  one  point  to  the  other.  This  improvement  will  also  be  a  protection  to  out- 
Rido  commerce,  becaase,  if  made,  in  case  of  storm,  vessels  that  do  not  draw  too  much 
water  can  run  into  different  inlets  and  find  a  secure  harbor,  or  keep  on  their  course 
north  or  south  by  the  proposed  water-way. 

To  show  that  there  is  ample  opportunity  for  this,  attention  is  called  to  the  fact  that 

the  following '        ^  ^      -  i™  ^  __^__-^._„  x_  ^ 

Little  Eg 

Townsend,, , , .      « 

the  probable  commerce  which  would  develop  in  case  this  improvement  is  made  is 
difficult.  This  whole  district,  to  a  certain  extent,  has  been  locked  un  from  commerce 
for  the  want  of  navigation.  To  afford  it  navigation,  and,  owing  to  the  peculiarity  of 
its  products  and  the  proximity  of  millions  of  people,  to  now  give  it  navigable  facili- 
ties will  be  like  the  unlocking  of  a  mine. 

The  benefits  to  be  derived  are  such  as  to  reach  the  population  of  a  wide  scope,  and 
without  exaggeration  we  may  say  millions  of  people.  As  soon  as  the  work 'is  finished 
steamers  and  sailing  vessels  will  be  navigating  the  waters,  carrying  the  products  to 
adjacent  watering-places  and  to  the  large  cities  of  the  Atlantic  sea-board.  The  re- 
sults of  so  great  an  improvement  are  self-evident,  considering  the  great  extent  of 
population  and  nunil)er  of  villages  and  cities  interested  in  this  commerce. 
Most  respectfully,  your  obedient  servant, 

Chas.  K.  Laxdis. 

Lieut.  Col.  Hexry  M.  Robert. 


LETTER  OF  MR.  ISAAC  A.  BRADDOCK. 

IIaddonfield,  N.  J.,  November  17,  18c6. 

Sir:  I  have  been  shown  a  statement  to  you  regarding  the  proposed  improvement 
of  the  inside  coast-line  of  New  Jersey,  clearing  tS©  mud-bars,  etc.,  at  the  head  of  the 
thoroughfares,  and  making  them  continuously  navigable  from  Cape  May  to  Great 
Bay,  which  amounts  to  opening  navigation  inside  from  near  Long  Branch  to  Cape 
May.  I  thoroughly  indorse  the  feasibility  of  the  undertaking,  and  add  to  the  testi- 
mony of  C.  K.  Landis  that  this  is  a  matter  of  interest  to  nearly  a  fouith  of  the  popu- 
lation of  the  country,  as  this  ocean  border  of  New  Jersey  is  the  sanitarium  and  sum- 
mer recruiting-ground  of  people  from  at  least  a  dozen  States.  If  this  improvement 
was  made,  numerous  small  steamers  would  be  put  on  to  furnish  cheap  and  pleasant 
communication  between  the  different  summer  resorts  on  this  coast  that  are  so  crowded 
in4he  season  with  people  desirous  of  enjoyujent  and  spending  their  money  liberally 
in  the  pursuit  of  health.  To  wai  t  on  thesepeople,  who  are  from  many  different  States, 
there  is  a  numerous,  industrious,  and  hardy  set  of  fishermen  and  farmers,  who,  for  want 
of  this  convenience,  are  frequently  compelled  to  spend  a  night  fast  in  the  mud  with 
their  load  of  oysters,  hay,  fish,  or  farm  produce,  or  to  brave  an  angry  sea  in  a  small 
vessel  to  get  from  inlet  to  inlet  outside. 

The  United  States  Government  are  about  to  order  a  survey  for  a  ship-canal  from 
Philadelphia  to  Great  Bay,  which,  if  constructed  (and  it  is  possible  to  do  it),  would 
then  strike  this  100  miles  of  improved  navigation  nearly  central,  and  enable  steam- 
yachts  to  steam  and  sailing  vessels  of  all  sizes  to  take  an  inland  passage  from  North 
Carolina,  Virginia,  Maryland,  Delaware,  Pennsylvania,  New  York,  Connecticut,  and 
Rhode  Island,  and  reach  this  point  without  getting  more  than  a  distant  view  of  the 
sea  and  its  dangers.  The  cost  of  this  improvement,  as  you  would  see  on  examina- 
tion, need  not  be  large,  as  the  excavations  are  either  in  mud  or  sand,  and  could  all  be 
done  by  steam-dredges  of  the  cheapest  construction,  and  easily  afterward  maintained, 
as  the  bars  to  be  removed  are  not  opposite  or  adjacent  to  the  inlets  (as  there  as  a 
rule  is  the  deepest  water),  but  at  about  the  middle  of  the  coast-lying  beaches,  where 
the  tides  meet,  and  have  probably  been  hundreds  of  years,  if  not  thousands,  in  slowly 
depositing  a  rich,  fine  mud,  that  in  many  cases  would  pay  largely  for  removal  as  a 
fertilizer,  as  it  is  very  rich  in  phosphatic  deposits.  I  believe  if  this  navigation  was 
opened  there  would  be  numerous  parties  engaged  in  the  business  of  preparing  ferti- 
lizers offish  and  phosphatic  deposits,  which,  with  cheap  and  easy  navigation,  could 
be  distributed  to  the  States  mentioned  above  to  the  advantage  of  their  agricultui*e. 

These  are  a  few  of  the  points  which  I  desire  to  suggest,  and  if  it  were  necessary 
many  others  could  be  indicated  which  call  for  this  cheap  and  necessary. improvement. 
Very  respectfully, 

Isaac  A.  Braddock. 

Lieut.  Col.  H.  M.  Robert. 
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survey  of  the  thoroughfare  running  back  op  the  ocean 
from  cape  may  to  the  great  bay  north  of  atlantic  city, 
new  jersey. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  April  25, 1888. 

Sir  :  I  Lave  the  honor  to  sabmit  the  following  report  on  the  survey 
of  the  thoroaghfare  running  back  of  the  ocean  from  Gape  May  to  the 
Great  Bay  north  of  Atlantic  City,  K.  J. 

This  sarvey  was  made  during  August,  September,  and  October,  1887, 
and  since  then  has  been  plotted  by  Mr.  Feodor  Sylvester,  under  the 
supervision  of  Asssistant  Engineer  L.  Y.  Schermerhorn.  As  the  thor- 
oughfares are  at  places  less  than  100  feet  wide,  it  was  necessary  to  plot 
the  survey  on  a  scale  of  200  feet  to  the  inch,  and  as  the  length  of  the 
route  surveyed  is  G5  miles,  the  map  of  the  survey  covers  thirty-four 
sheets.    The  actual  length  of  water-way  surveyed  was  70  miles. 

A  copy  of  Assistant  Engineer  L.  Y.  Schermerhorn's  full  report  of  the 
survey,  together  with  thirty-five  sheets  of  tracings  (one  index  sheet 
and  thirty  four  sheets  of  detail)  are  forwarded  herewith  ais  a  part  of  thi^ 
rei)ort. 

The  survey  shows  that  to  obtain  a  6-foot  channel  at  least  50  feet  wide 
at  the  bottom  it  is  necessary  to  improve  about  20  miles  of  the  route  by 
dredging  some  1,310,000  cubic  yards  of  material,  scow  measurement. 
Of  this  amount  430,000'cubic  yards  are  north  of  Atlantic  City,  withiu  5 
miles  of  Great  Bay,  leaving  about  880,000  cubic  yards  to  be  dredged  in 
the  55  miles  between  Atlantic  City  and  Cape  May.  The  dredging  of 
114,000  cubic  yards  from  2  miles  of  channel  would  connect  the  Tuckahoe 
River  with  Atlantic  City  by  a  good  C-foot  channel  at  low  water,  which 
would  prove  a  great  benefit  to  those  living  on  that  river. 

In  estimating  the  amount  of  dredging  I  have  taken  G  feet  as  the 
depth  to  be  maintained  at  low  water,  and  have  had  the  calculations  all 
made  to  7  feet  depth,  in  order  to  insure  the  proper  depth.  The  widtb 
at  this  depth  of  7  feet  is  taken  at  50  feet,  and  the  side  slopes  at  1  ver- 
tical to  3  horizontal,  so  that  the  width  at  3  i^et  below  low  water  would 
be  74 feet,  or  about  the  same  as  the  Gfoot channel,  with  a  mean  width 
of  75  feet,  recommended  in  my  preliminarv  report  dated  December  24^ 
1886. 

The  quantity  of  material  has  been  reduced  to  scow  measurement  by 
adding  20  per  cent,  to  place  measurement,  because  in  practice  it  proba- 
bly would  be  measured  either  in  the  dipper  or  in  scows. 

It  does  not  seem  to  me  that  a  greater  width  than  50  feet  at  6  feet  be- 
low low  water  is  necessary  in  the  dredged  channel.  A  channel  of  this 
width  can  be  dredged  economically  by  making  two  cuts  with  a  dredgo 
and  throwing  the  material  to  the  sides,  thus  saving  the  expense  of 
scowing  it  away  or  procuring  the  plant  for  placing  it  on  the  shores. 

By  adopting  this  method  I  think  that  contracts  could  be  made  at 
much  lower  rates  than  estimated  in  my  preliminary  report.  Assumiug^ 
appropriations  commensurate  with  the  work,  I  think  S200,000  ought  to 
suffice  to  complete  the  work  by  contract. 

But  a  work  of  this  nature  should  never  be  done  by  contract.  There 
are  no  dredges  along  the  whole  line  of  the  improvement  and  no  private 
business  requiring  them.  Even  after  the  work  is  completed  it  is  not  to 
be  expected  that  20  miles  of  dredged  channel  will  take  care  of  itself. 
Allowing  only  5  per  cent,  of  the  original  amount  for  the  annual  dreilg- 
ing  to  preserve  the  channel,  and  there  will  be  <i5,000  cubic  yanls  of 
dredging  to  be  done  each  year,  which  could  be  done  by  a  Government 
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dredge  on  the  groand  for  one-half  what  it  would  cost  to  have  the  work 
done  by  contract. 

The  entire  cost  of  the  plant  would  be  much  more  than  saved  in  doing 
the  original  dredging,  as  the  1,310,000  cubic  yards  could  be  dredged 
with  a  Oovernment  dredge  at  a  cost  not  to  exceed  $130,000,  including 
the  cost  of  plant.  At  the  close  of  the  work  the  Government  would,  in 
my  judgment,  have  saved  at  least  $70,000,  besides  having  a  good  plant 
on  hand,  which  would  be  needed  for  preserving  and  enlarging  the 
channel. 

In  case  this  work  were  undertaken  it  could  be  utilized  long  before  its 
completion.  As  before  stated,  it  requires  the  dredging  of  only  114,000 
cubic  yards  to  connect  the  Tuckahoe  River  and  Great  Egg:  Harbor  with 
Atlantic  City  by  a  6-foot  channel.  After  that  work  is  done  it  would 
probably  be  l3est  to  cut  a  4-foot  channel  first  and  afterwards  deepen  it 
to  6  feet. 

ESTI3IATE. 

I  would  estimate  the  amount  of  material  to  be  dredged  to  make  a 
channel  G  feet  deep  at  mean  low  water  and  50  feet  wide  at  bottom  at 
1,310,000  cubic  yards  and  the  cost  at  $200,000,  if  done  by  contract,  or 
8130,000  if  the  Government  builds  its  own  plant  and  does  the  work  by 
hired  labor. 

If  an  appropriation  is  made  for  this  work  it  should  not  bo  less  than 
840,000  to  begin  with.  Afterwards  smaller  appropriations  would  an- 
swer. 

I  have  been  unable  to  procure  any  commercial  statistics,  and  nothing 
further  has  been  obtained  relating  to  the  commercial  importance,  pres- 
ent and  prospective,  of  the  improvement  contemplated  than  is  con- 
tained in  my  preliminary  report. 

Very  respectfully,  your  obedient  servant, 

Hekry  M.  Robert, 
Lieut.  CoL  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  l.  y.  6ciiermerh0ux,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  April  17,  1888. 

Sir  :  I  have  the  honor  to  submit  the  followiufj  report  upon  the  survey  of  the  Thor- 
oughfare running  back  of  the  ocean  from  Cape  May  to  the  Great  Bay  north  of  Atlan- 
tic City,  N.  J. 

In  November,  1886,  an  examination  was  made  of  this  route  and  a  report  thereoo 
submitted  to  the  Department  under  date  of  December  24,  1886.  From  tho  results  of 
this  examination  a  survey  was  recommended  and  authorized  under  an  allotment  of 
$1,885.  The  field  work  of  the  survey  was  commenced  August  12  and  completed  Oc- 
tober 21, 1887.  This  work  was  personally  conducted  by  Mr.  Feodore  Sylvester,  and 
covered  70  linear  miles  of  water-way,  with  about  25,000  soundings. 

The  topography  of  the  maps  wa.-*  mainly  reproduced  from  the  latest  plane-tablo 
sheets  of  the  U.  S.  Coast  and  Geodetic  iSurvey,  corrected  for  changes  which  have  taken 
place  since  that  survey  was  made.  The  results  of  the  present  survey  are  shown  oi> 
thirty-four  sheets  upon  a  scale  of  200  feet  to  1  inch. 

The  following  description  of  the  physical  characteristics  of  the  route  is  derived 
from  my  report  dated  December  7,  IS"?!^,  on  the  examination  made  in  November  of  that 
year : 

•*  Between  Cape  May  and  Great  Bay  the  coast  frontage  consists  of  a  salt-marsh 
meadow  from  2  to  6  miles  wide,  lying  between  the  mainland  and  the  coast  lino.. 
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This  marsh  area  i8  traversed  by  numerous  connecting  water-ways,  ramifying  from  the 
ocean  inlets.  The  water  areas  consist  of  passages  from  100  to  1,000  feet  in  width, 
called  channels  and  thoroughfares,  and  in  expansive  areas  frequently  covering  several 
square  miles,  called  bays  and  sounds. 

**  The  surface  of  the  marsh  is  from  4  to  5  feet  above  mean  loww^ater,  and  is  covered 
by  the  high  water  of  storm  tides.  Between  Cape  May  and  Great  Bay  there  are  nine 
ocean  inlets,  named  as  follows : 

"Cold  Spring,  Turtle  Gut,  Hereford,  Townsend's,  Corson's,  Egg  Harbor,  Absecon. 
Brigantine,  and  New  lulct.  These  inlets  are  from  one-fourth  to  1  mile  in  width,  and 
carry  from  4  to  10  feet  of  water  over  the  bars  at  their  mouths. 

**  Tho  mean  range  of  the  tides  along  this  part  of  the  coast  is  about  4  feet,  and  the 
ebb  and  flood  through  these  inlets  produce  a  corresponding  change  in  tho  heights 
of  water  in  tho  inland  water  areas.  As  the  Hood  tide  entersthe  inlets  it  passes  inland 
by  the  various  connecting  water-ways  to  the  right  and  left.  As  a  result,  there  is  a 
point  of  meeting  in  these  inland  water-ways  of  the  flood  coming  from  adjacent  inletn, 
and  consequently  at  such  points  of  meeting  of  tho  tide  there  exists  only  a  vertical 
movement  of  the  tidal  wave.  The  exact  point  of  meeting  of  the  tides  depends  ujMjn 
tho  direction  of  the  wind.  On  account  of  tho  absence  of  t  idal  currents  at  tho  meeting 
of  the  tides,  there  ensues  a  slow  deposition  of  the  material  held  in  suspension,  and,  as 
would  naturally  be  expected,  the  water  is  very  shallow  over  tho  area  covered  by  these 
points  of  meeting.  Such  a  shallow  area  in  t  be  inland  waters  exists  between  each  suc- 
cessive pair  of  inletw,  with  but  one  modiflcatiou,  viz : 

''Between  Corson's  and  Egg  Harbor  inlets,  where  two  shoal  areas  occur,  one  in 
Crook  Horn  Thoroughfare  and  the  other  in  Peck's  Bay.  This  may  bo  only  an  appar- 
ent departure  from  tho  rule,  since  present  indications  make  it  very  possible  that  at 
some  time  in  the  past  an  inlet  existed,  but  subsequently  closed,  between  Corson's  and 
Egg  Harbor  inlf^ts. 

"The  cross-section  of  the  inlets  is  such  as  to  allow  of  the  passage  of  large  quantities 
of  water  into  tho  inland  areas  at  flood  tide,  aud  the  escape  of  this  volume  at  the  ebb 
results  in  considerable  concentration  of  currents  at  special  localities  and  a  consequent 
deepening  of  tho  inland  passages  at  such  points  of  concentration." 

Tho  depth  of  water  in  the  thoroughfares,  channels,  bays,  and  sounds  is  very  vari- 
able iu  diflerent  localities.  In  the  narrower  water-wa\  s  depths  of  from  30  to  40  feet 
frequently  occur,  while  in  the  broad  areas  of  the  bays  aud  sounds  the  ruling  depth  is 
about  1  foot. 

Tbe  land  areas  immediately  along  the  coast-line  and  at  the  inlets  are  composed  of 
drifting  sand,  ftnd  the  conflguration  of  tho  bars  at  the  mouths  of  tho  inlets  materially 
change  with  each  violent  gale.  Directly  behind  the  sand  border  of  tho  coast  lie  the 
salt  marshes  traversed  by  the  water-ways  under  consideration.  The  land  areas  of 
these  marshes  consist  of  a  tough,  black  soil,  apparently  tho  result  of  slow  deposit  and 
vegetable  growth,  closely  knit  together  with  the  roots  of  the  marsh  grass. 

The  shoro-lines  of  the  water-ways  rise  with  nearly  a  vertical  face  from  1  to  2  feet 
above  mean  high  water,  and  present  surfaces  quite  easily  eroded  by  the  action  of  cur- 
rents and  storms.  Tho  banks  are  thickly  perforated  with  the  holes  of  sand-tiddlers 
and  craw-fish,  and  through  their  action  a  slow  disintegration  of  the  banks  is  con- 
stantly iu  progress. 

The  beds  of  tho  water  areas  consist  of  mud,  except  in  the  vicinity  of  the  inlets, 
where  sand  is  found.  Occasionally  sand  and  gravel  bars,  bare  at  low  water,  occur 
away  from  the  inlets,  but  such  material  forms  only  in  exceptional  cases  any  part  of 
the  beds  of  the  thoroughfares  and  sounds.  The  character  of  tho  mud  covering  tho 
bottom  suggests  that  its  sonrco  of  supply  is  derived  from  the  decaying  banks.  The 
water  away  from  the  inlets  is  very  clear  and  free  from  suspended  matter,  which  in- 
dicates that  tho  process  of  deposition  must  be  excee<iing  slow. 

Tho  bays  and  sounds  are  universally  shoal,  carrying  about  1  foot  depth  at  low  water, 
except  in  narrow  and  tortuous  drains,  which  are  very  unstable  in  position,  with  a 
tendency  to  shift  under  tho  varying  influences  of  storm  tides.  Tho  unstable  condi- 
tion of  the  forces  which  seem  to  oi)erato  in  these  bays  and  sounds  will  militate  seri- 
ously against  the  improvement  of  the  proposed  line  of  water  communication,  since  a 
largo  part  of  the  water-way  requiring  improvement  lies  through  these  shallow  bays 
and  sonuds. 

Upon  the  accompanying  maps  tho  6  foot  curve  of  depth  is  shown  in  blue  and  the 
line  of  best  depth  in  dotted  red.  Along  the  line  in  red  the  distance  from  the  point  of 
beginning  at  Schellinger's  Landing,  Cape  May,  is  marked  by  numbered  stations  5(K) 
feet  apart ;  the  distances  from  Capo  May,  in  miles,  is  also  noted  on  this  line.  The  dis- 
tance in  an  air  line  between  the  initial  point  at  Capo  May  and  deep  water  in  Great 
Bay  is  about  47  miles.  By  the  line  of  best  water  this  distance  is  increased  to  65  miles. 
The  following  statement  shows  the  amount  of  excavation  in  cubic  yards,  scow 
meas'irement,  which  would  require  to  be  removed  to  form  channels,  respectively  4 
and  ()  feet  deep,  with  widths  of  .^0,  75,  and  100  feet.    All  excavation  has  been  calcu- 
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lated  to  1  foot  below  the  depth  named,  and  in  redaciag  the  quantity  of  material  to 
ficow  measurement  20  per  cent,  has  been  added  to  the  quantity  in  situ. 

The  firdt  column,  marked  *^  miles,"  indicates  the  mile,  numbering  Irom  Cape  May, 
in  which  the  natural  channel  requires  improvement  to  give  channels  of  the  stated 
depths  and  widths.  The  column  adjacent  to  *^  miles"  inaioates  the  length  of  natural 
channels  requiring  improvement  in  each  mile  of  route  specified. 


Depth  of  channel.  4  feet. 

Depth  of  channel,  6  feet 

Miles. 

Length. 

50  feet 
wide. 

75  feet 
wide. 

100  feet 
wide. 

Length. 

50  feet 
wide. 

75  feet 
wide. 

100  feet 
wide. 

1 

Feet 
600 

Cu.ydt. 
6,000 

Cm,  yd*. 
2J,000 

Cu.yds. 
40,000 

Feet. 
5*280 

200 
5,000 
4.000 
2,500 
3,300 
5.280 
5,280 
4,600 
4.300 
4.400 

500 
4,000 
5,000 
3,000 
4,200 
4,300 
8,  COO 

500 
3,000 
5,000 
S.400 
1,900 
5,280 
5,280 
5,280 
6,280 

Ou.yde. 
15,000 

Cu.  ydt. 
61,  COO 
2,000 
89,000 
64,000 
37,000 
41,000 
72,000 
100, 000 
52, 000 
86.000 
83,000 
10,000 
87,000 
70,000 
85,000 
94,00a 
0).  000 
46,000 

Cu.  yds. 
80. OUO 

3 

3,000 
114,000 

4 

3.500 

84,000 

47,000 

6^000 

""28,000' 
40,000 
42, 000 
72,000 
27, 000 
01.000 
62, 000 

""oo.'ooo' 

54,000 
74,000 
72.000 
74,000 
22,000 

64.000 
23,000 
22,000 
27, 000 
62,000 
72,000 
35,000 
58,000 
62,01)0 

5 

104,  OUO 

0 

1,700 
2,600 
4.6o0 
4,650 
3.100 
4,100 
4,000 

10,000 
12,000 
r2, 000 
40,000 
14,«00 
34,000 
34,000 

19,000 
26,000 
82,000 
56,000 
21.000 
47,000 
48,100 

50,000 

1:::::::::::::::::: 

56,000 
95,00a 

19 

26 

130, 000 
07, 0(H) 

27 

113,000 

og 

110,000 

52 ::::::::::::"::: 

20,000 

33 

3,800 
3,950 
2,100 
4,000 
4,000 
3,000 

33.000 
30.000 
81,000 
40,000 
41,000 
12,000 

46,000 
41,000 
63,000 
55,000 
58,000 
17, 000 

57,000 
40,000 
58,000 
68,000 
70,000 
33.000 

120, 000 

34 

112, 000 

35 

132, 000 

37 

120,  OoO 

38 

121.000 

39 

60,0044 

48                     .         .. 

3, 00:) 

40                        

14,000 
120,00tt 
85,00a 

50 

4*.  500 
2,600 

41,000 
25,  000 

56,000 
37, 000 

71,000 
49,000 

08,000 
46,000 
7.000 
106,  O'JO 
100.  0(iO 
106.000 
106,000 

94,000 
60,000 
11. 000 
143,000 
143.  000 
143.000 
143, 000 

51 

CO      .     .            .     .. 

14,000 

01 

5,280 
5,280 
5.280 
5,280 

67,000 
67, 000 
67, 000 
67, 000 

93,  000 
03, 000 
03. 000 
93,000 

126,660 
120,  000 
120, 000 
120,000 

181,000 

62 

181,000 

03 

6* 

77,970 

727, 000 

1, 054.  OOO 

1  1,388,000 

103, 6G0 

1, 310,  OUO 

1,909,000 

2. 575, 000 

From  the  foregoing  table  it  will  be  seen  that  the  length  of  chanuol  requiring  ira 
provement  to  secure  a  low- water  depth  of  4  feet  is  about  15  miles,  while  lor  a  6-foot 
depth  it  is  about  20  miles.  lu  r^onsidering  the  probable  cost  of  any  one  of  the  six 
plans  for  which  estimates  of  qnautities  are  given  in  the  foregoing  table,  it  may  be 
aasnmod  safely  that  the  greatest  economy  will  result  from  simply  casting  over  into  a 
bank  parallel  to  and  directly  alongside  of  the  proposed  channels  as  mach  of  the 
dredged  material  as  can  be  so  placed  with  a  single  handling.  By  this  method  of  dis- 
posal the  material  removed  by  scows  will  be  reduced  to  a  minimum,  with  a  direct 
saving  in  the  cost  of  the  work. 

It  can  be  assumed  that  a  dredge  can  carry  a  cut  *25  feet  wide  and  at  the  same  time 
bank  the  dredged  material  direetly  from  the  dipper.  For  channels  50  feet  wide  this 
would  result  in  allowing  all  dredged  material  to  be  deposited  directly  by  the  dredge 
on  an  adjacent  bank  by  carrying  two  parallel  cuts,  each  25  feet  wide.  If  the  channel 
is  increased  to  75  feet  width,  then  one  cut  must  be  cast  over  the  second  time  or  else 
removed  in  the  first  handling  by  scows.  If  the  channel  is  made  100  feet  wide,  then 
one-half  the  quantity  of  excavation  must  be  removed  by  scows. 

Even  assuming  that  it  is  as  economical  to  rehandle  with  the  dredge  as  to  remove 
with  scows,  it  will  be  found  in  the  excavation  of  the  channels  through  the  shoal 
areas,  where  often  the  depth  of  excavation  is  fully  as  great  as  the  depth  of  channel 
proposed,  that  there  will  not  be  room  on  each  bank  for  the  deposition  of  more  mate- 
rial than  that  which  is  derived  from  a  single  cut  25  feet  wide. 

A  dredge  would  be  obliged  to  keep  a  tug  at  hand,  even  though  no  material  was 
SCO  wed  awav,  to  assist  in  movement  from  place  to  plac«  and  to  keep  up  the  supply  of 
coal,  fresh  water,  and  supplies.  But  for  such  service  a  smaller  tug  would  suffice  than 
that  required  for  towing  scows.  I  would  estimate  the  cost  of  the  removal  of  all  ma- 
terial which  can  be  banked  by  the  dredge  with  a  single  handling  at  15  cents  per 
cubic  yard,  and  for  all  material  which  requires  to  be  dredged  and  removed  by  scows 
at  20  cents  pt^r  cubic  yard,  upon  the  assumption  that  appropriations  were  available 
BO  as  to  permit  of  an  annual  expenditure  of  from  $40,000  to  1^0,000  from  the  com- 
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uiehceincnt  to  the  conipletioa  of  the  work.     Upon  tbU  basis  tlie  coat  of  the  ftoveral 
X>laD8  would  be  as  follows : 

Four-foot  channel,  50  feet  wide : 

730,000  cubic  yards,  at  15  cents $109,500 

Superintendence  and  contingencies 10, 500 

120,000 

Four-foot  channel,  75  feet  wide : 

700,000  cubic  yards,  at  15  cents 105,000 

350,000  cubic  yards,  at  20  cents 70.000 

Superintendence  anid  contingencies 20,000 

195,000 

Four-foot  channel,  100  feet  wide: 

700,000  cubic  yards,  at  15  cents 105,000 

700,000  cubic  yards,  at  20  cents 140,000 

Superintendence  and  contingencies 25,000 

270,000 

Six-foot  channel,  50  feet  wide : 

1,310,000  cubic  yards,  at  15  cents 196,500 

Superintendence  and  contingencies 20, 500 

217,000 

Six-foot  channel,  75  feet  wide : 

1,270,000  cubic  yards,  at  15  cents 190,500 

640,000  cubic  yards,  at  20  cents 128,000 

Superintendence  and  contingencies -  31,500 

350,000 

Six-foot  channel,  100  feet  wide:  ' 

1,300,000  cubic  yards,  at  15  cents 195,000 

1,300,000  cubic  yards,  at  20  cent« 2t)0,000 

Superintendence  and  contingencies 45,000 

500,000 

The  northern  4  miles  of  the  route,  or  that  part  of  the  line  through  Grassy  and  Little 
bays,  is  through  continuously  shoal  water  less  than  1  foot  deep.  It  will  be  !>een  from 
the  previous  table  that  the  excavation  through  the  Gl,  62,  G3,  and  64  miles  of  the  route 
is  nearly  one-third  of  the  entire  amount.  If  Atlantic  City  be  made  the  northern  ter- 
minus of  the  route,  the  work  required  on  the  last  4  miles  of  the  line,  between  Cape 
May  and  Great  Bay,  would  be  eliminated  and  the  foregoing  estimates  reduced  about 
one- third. 

In  relation  to  the  permanency  of  the  dredged  channels,  it  is  difficult  in  all  cases  to 
reach  satisfactory  conclusions.  In  the  thoroughfares  and  narrow  water-ways  I  believe 
that  improved  channels  can  be  maintained  by  the  action  of  tidal  currents,  but  in  the 
long  dredged  cuts  which  would  be  required  across  the  bays  and  sounds  there  are 
strong  reasons  against  the  presumption  of  permanency . 

The  length  of  the  artificial  channels  required  across  these  broad  and  shallow  water 
areas,  are  as  follows:  Jarvis's  Sound,  four-fifths  of  a  mile;  Grassy  Sound,  1  mile; 
Leaming's  Bay,  1^  miles;  Ludlam's  Bay,  1  mile;  Peck's  Bay,  1^  miles;  Grassy  and 
Little  bays,  4  miles. 

To  render  such  long  narrow  channels  usable,  it  is  necessary  that  they  should  be  on 
lines  which  can  be  defined  by  ranges,  and  there  can  be  no  assurance  that  such  lines 
will  be  coincident  with  the  direction  of  prevailing  tidal  currents,  especially  when  the 
set  of  the  most  energetic  currents  depends  upon  the  direction  of  storm  winds.  Some 
of  the  bays  and  sounds  are  several  miles  in  extent,  and  with  such  a  reach  waves  of 
considerable  amplitude  are  formed  nnder  the  impulse  of  the  wind.  Such  waves  mov- 
ing through  the  very  shoal  water,  transverse  to  the  direction  of  the  dredged  channel, 
would  tend  to  refill  the  artificial  channel  just  as  the  waves  efiace  and  change  the 
tortuous  drains  formed  by  the  tidal  currents  through  the  broad  shoal  areas. 

Through  the  narrow  water-ways,  channels  which  follow  the  trend  of  the  shore-lines 
will  not  be  lacking  in  definition  since  they  can  be  easily  identified  with  the  configa- 
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ration  of  adjacent  shore-lines.  An  inspection  of  the  maps  will  clearly  indicate  that 
any  improved  channels  which  are  possible  will  be  too  narrow  and  circuitous  to  render 
them  of  value  to  sailing  vessels,  and  that  consequently  they  would  only  be  of  value 
to  craft  moved  by  steam. 

The  formation  of  banks  along  each  side  of  improved  channels  by  the  deposition  of 
dredged  material  will  generally  cause  them  to  act  as  deflecting  dikes  and  probably 
materially  aid  in  the  maintenance  of  the  improved  channels.  At  the  ends  of  the 
dredged  channels  the  excavated  material  could  be  easily  disposed  so  as  to  form  flank- 
ing embankments,  which  would  aid  in  concentrating  the  currents  upon  the  improved 
channels.  It  is  highly  probable  that  valuable  results  in  the  way  of  diversion  and 
concentration  conld  he  accomplished  at  many  points  by  closing  side  channels  with 
embankments  of  dredged  material. 

The  beds  of  the  water-ways  through  which  the  route  under  consideration  passes 
are  of  considerable  value  as  oyster  fisheries.  In  any  plan  for  the  improvement  of  these 
water-ways  there  would  necessarily  arise  objections  to  interference  with,  and  injury 
to,  the  private  interests  involved  in  these  oyster  fisheries.  To  what  extent  the  for- 
mation of  dredged  channels  and  the  deposition  of  dredg^ed  material  would  injure  those 
oyster  interests,  I  am  unable  to  form  an  opinion ;  parties  in  interest  have  stated  that 
the  injury  would  not  be  inconsiderable. 

la  closing  I  desire  to  testify  to  the  valuable  services  rendered  by  Mr.  Feodore  Syl- 
vester, and  to  commend  the  energy  and  intelligence  with  which  the  survey  and  the 
plotting  of  the  maps  was  carried  on  under  his  personal  supervision. 
Very  respectfully,  your  obedient  servant, 

L.  Y.  SCHERMKRHORX, 

Jasistant  Engineer. 
Lieut.  Col.  Henrt  M.  Robert, 

Cor^B  of  Engineers, 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELAWARE 
AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  AND  THE 
INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY. 


REPORT  OF  MR,  WILLIAM  F.  SMITH,  UNITED  ST  A  TES  A  GENT  IN  CHARGE, 
FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888,  WITH  OTHER  DOCU- 
MENTS RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Maurice  River,  New  Jersey. 

2.  WilmingtOQ  Harbor,  Delaware. 

3.  Ice-harbor  at  New  Castle,  Delaware. 

4.  Duck  Creek,  Delaware. 

5.  Saint  Jones  River,  Delaware. 

6.  MisptUion  Creek,  Delaware. 

7.  Broadkiln  River,  Delaware. 

8.  Indian  River,  Delaware. 

9.  Inland  water-way  from  Chincoteague 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

10.  Susquehanna  River  above  and  below 

Havre  de  Qrace,  Maryland. 

11 .  Chester  River  at  Kent  Island  Narrows, 

Maryland. 


12.  Corsica  Creek,  Marylana. 

13.  Choptank  River,  Maryland. 

14.  Nanticoke  River,  Delaware. 

15.  Broad    Creek,    Delaware,   from    its 

month  to  Laurel. 

16.  Wicomico  River,  Maryland. 

17.  Upper  Thoroughfare  between  DeiPs 

Island  and  the  mainland. 

18.  Pocomoke  River,  Maryland! 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Wilmington^  Bel.,  July  9, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  annaal  report  for  the 
fiscal  year  ending  June  30, 1888,  of  the  works  of  river  and  harbor  im- 
provement in  my  charge. 

I  was  assisted  by  Mr.  Charles  Humphreys,  assistant  engineer,  in  the 
prosecution  of  these  works  during  the  first  five  months  of  the  fiscal 
year. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 


The  Chief  op  Engineers,  U.  S.  A. 

ENO  88 47 
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H  I. 

IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

Proposals  were  opened  on  July  21, 1887,  for  continuing  this  improve- 
ment with  the  appropriation  of  August  5, 1886,  and  a  contract  entered 
into  with  the  American  Dredging  Company,  of  Philadelphia,  Pa.  The 
work  was  commenced  on  the  8th  of  August,  1887,  and  continued  with- 
out interruption  until  the  20th  of  October,  1887. 

Previous  work  has  been  to  dredge  a  channel  100  feet  wide  from  a 
point  4  miles  below  Millville  to  within  5,000  feet  of  that  plaee,  and 
from  thence  to  Millville  50  feet  in  width  ;  all  to  a  depth  ranging  from 
5  to  6  feet  at  low  water. 

The  work  during  the  present  fiscal  year  consisted  in  widening  the 
50-foot  channel  to  100  feet  in  width  at  bottom,  a  distance  of  3,050  feet, 
making  the  depth  6  to  7  feet  at  low  water.  The  total  number  of  cubic 
yards  of  material  removed  was  29,363,  which  was  deposited  on  the 
banks  from  50  to  100  feet  from  the  nearest  edge  of  the  channel  by  a 
long  boom  and  force  pump. 

There  is  now  an  average  0-foot  low-water  navigation  to  within  5,350 
feet  of  Millville.  The  eftiect  of  the  work  done  is  already  of  much  benefit 
to  commerce  and  navigation,  and  the  people  interested  are  pleased  with 
the  results  thus  far  accomplished. 

An  appropriation  of  (20,000  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1890,  and  if  appropriated  will  be  applied  to  continuing 
the  dredging  for  a  6-foot  low-water  navigation  100  feet  in  width  over 
the  4  miles  of  the  river  below  Millville. 

Credit  is  due  the  contractor  for  the  prompt  and  efficient  manner  iu 
which  the  work  was  prosecuted. 

The  estimated  value  of  commerce  on  the  river  is  Jl,82l,585.  The 
tonnage  of  vessels  owned  on  the  river  aggregates  11,000  tons.  The  cona  • 
pletion  of  the  proposed  improvement  will  open  a  competing  route  of 
transportation  to  the  business  of  Millville  valued  from  $7,000,000  to 
$8,000,000,  and  which  consists  principally  of  the  manufacture  of  iron 
pipe,  glass,  and  both  manufacture  and  dyeing  of  cotton  goods. 

This  work  is  iu  the  collection  district  of  Brid^eton,  Now  Jersey,  which  is  also  the 
nearest  port  of  entry.    Amount  of  revenue  collected  the  last  fiscal  year  is  $188. 78. 

AMOUXXa  APPROPRIATED. 

By  act  passed  August  2,  1882 t3,000 

By  act  approved  July  5,  1884 17,000 

By  act  approved  August  5,  1886 5,000 

Money  statement 

July  I,  1887,  amount  available $4,967.26 

Jnlv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 4,952.42 

July  1,  1888,  balance  available : 14.84 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10,014.84 

{Amount  (estimated)  required  for  completion  of  existing  project 77, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    20, 000. 00 
Submitted  iu  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 
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Ahslract  of  proposals  received  and  opened  at  12  o^olock  noon  of  July  21,  Iti^T,  hu  General 
William  F,  Smithy  United  States  agent,  for  dredging  in  Alaurioe  Bivery  JS^ew  Jersey. 


Un 

■Kr^_^  ^^Jl  .,u_^_^ 

Time. 

Price  per 
cubic  yard. 

1 

1 

Commence. 

Complete. 

place  meas- 
urement. 

1 

Aug.  20, 1887 

Oct.  20,1887 

Centt. 

U 

LETTER  OF  MR.    O.   W.   WORSTALL. 

MiLLViLLE,  N.  J.,  June  30,  18S-'. 
Dear  Sir:  In  auswer  to  yonrs  of  25th  iDstant,  I  can  say  that  I  believe  there  is  10 
to  20  per  cent,  more  shipping  on  our  river  than  thera  would  have  been  had  there  been 
no  improvements  made ;  there  are  vesAels  come  here  carrying  300  to  500  tons,  and 
built  lor  this  trade,  which  would  not  have  been  thought  ot  before  the  improvements 
here  made,  and  one  great  advantage  is  that  it  will  bo  a  check  on  the  railroad.  We 
can  not  be  imposed  upon  very  much  if  we  have  good  water  navigation.  R.  D.  Wood 
&,  Co.  are  building  another  new  vessel  to  trade  here,  and  I  hope  you  will  soon  be  ablo 
to  continue  on  up  to  the  bridge  with  the  good  work  that  was  done  last. 
Yours,  respectfully, 

O.  W.  WORSTALL. 

.  General  Wm.  F.  Smith, 

U,  S,  Engineer. 


H   2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  coDdition  of  the  harbor  from  its  entrance  to  Market-street  Bridge, 
in  October,  1886,  is  given  in  the  last  Annnal  Report  of  the  Chief  of  En- 
ffineers.  At  the  close  of  the  last  fiscal  year  a  channel  75  feet  wide  and 
15  feet  dee])  at  low  water  had  been  dredged  from  Market  street  Bridge 
to  a  point  0,200  feet  from  the  outer  end  of  the  jetty.  Dredging  during 
the  present  fiscal  year  was  continued  under  the  contract  with  the  Na- 
tional Dredging  Company,  dated  February  10, 1887,  to  July  10, 1887,  on 
which  date  work  was  suspended  on  account  of  the  near  exhaustion  of 
the  appropriation.  There  has  been  nothing  done  since.  The  channel, 
75  ieet  wide  and  15  feet  deep  at  low  water,  was  extended  to  the  outer 
end  of  the  jetty.  The  distance  dredged  was  3,000  feet,  removing  31,111 
cubic  yards.  After  the  dredging  was  suspended  a  survey  was  made  of 
the  dredged  channel  from  Market  street  to  the  entrance  of  the  harbor, 
and  results  show  considerable  filling  just  above  Third-street  Bridge  and 
at  the  mouth  of  the  Brandy  wine  Creek. 

This  shoaling  is  due  to  the  natural  sloping  of  the  sides  of  the  cut  (the 
depth  of  cutting  in  the  above  cases  being  from  4  feet  to  12  feet  in  soft 
mud),  vessels  lying  aground  during  low  tide  outside  the  channel  and 
forcing  the  soft  mud  into  the  channel ;  unreasonable  speed  of  the  steam- 
boats navigating  a  stream  300  to  400  feet  wide ;  washing  from  thestreets 
of  Wilmington,  and  freshets  in  the  Brandywine.  At  the  points  where 
the  channel  had  shoaled  the  depth  of  water  on  the  flats,  had  increased. 

The  jetty  at  the  entrance  has  remained  in  fair  condition,  and  its  efibct 
has  been  to  increase  the  depth  except  at  the  outer  end  where  the  ten- 
dency is  to  shoal.  It  is  believed  that  this  could  be  remedied  by  extend- 
ing the  jetty  322  feet  further  in  the  Delaware  River,  and  in  a  direction 
to  cause  the  ebb  tide  in  the  Delaware  to  unite  parallel  with  ebb  from  the 
Christiana  River. 
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Owing  to  tbe  small  appropriations  the  work  has  been  confined  to 
dredging  for  the  immediate  relief  of  navigation.  The  amount  recom- 
mended for  the  fiscal  year  ending  June  30, 1890,  is  $75,000,  and  if  ap- 
propriated will  be  applied  to  extending  the  jetty,  and  dredging  to  secure 
a  ]  5-foot  low- water  navigation  in  accordance  with  the  approved  project. 

It  is  estimated  that  $5,000  to  $10,000  will  be  required  annually  to 
maintain  the  improvement.    The  maritime  commerce  of  the  port  of 

Wilmington  for  the  fiscal  year  ending  June  30,1888,  is tons,  valued 

at  $ . 

Wilmington  is  a  port  of  entry,  and  in  tho  collection  district  of  Delaware.  The 
amount  of  revenue  collected  for'tlie  fiscal  year  ending  June  30,  1888,  is  |6,6.'>4. 74. 

AMOUNTS  APPROPRIATED. 

Bv  act  approved  July  14,  leSG f  15, 000 

Bv  act  approved  March  3,  1837 8,000 

Bv  act  approve<l  July  7,  1838 9,35t> 

Bv  act  approved  July  11,  1870 15,000 

BV  act  approved  June  10,  1872 10,000 

Bv  act  approved  March  3,.  Ib73 6,000 

Bvact  approved  Juno  23,  1874 6,000 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 16,000 

By  act  approved  June  18,  1878 7,000 

Bv  act  approved  March  3, 1879 3,500 

BV  act  approved  June  4,  1880 10,000 

By  act  approved  March  3,1881 50,000 

By  act  passed  August  2,  1882 50,000 

By  act  approved  July  5,  1884 25,000 

By  act  approved  August  5,1886 18,750 

Two  thousand  four  hundred  and  eleven  dollars  and  twenty-two  cents 
of  the  above  appropriations  have  been  carried  to  the  surplus  fund  of  tho 
Treasury. 

Money  statement 

July  1,1887,  amount  available $8,199.26 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6,033.05 

July  1, 1888,  balance  available 2.166.21 

Amountappropriatedby  act  of  August  11, 1888 :i0,000.OO 

Amount  available  for  fiscal  year  ending  June  30,  1889 32, 166. 21 

{Amount  (estimated)  required  for  completion  of  existins  project 117, 6;M.OO 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endinjz  JuneSO,  1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H,3. 
ICE  HARBOR  AT  NEW  CASTLE,  DELAWARE. 

Operations  during  the  present  fiscal  year  consisted  of  placing  252 
cubic  yards  of  riprap  around  Piers  K  and  N  at  bottom  to  prevent  scour- 
ing, and  repairing  damages  to  Pier  N  caused  by  collision  from  a  steamer. 

Tho  repairs  required  the  removal  of  20  stones  from  the  south  face,  3 
from  the  back  of  the  top  course,  and  13  pieces  of  paving  stones.  These 
stones,  as  well  as  those  displaced  by  the  collision,  were  all  put  in  their 
proper  places  again  and  clamped.  Four  new  clamps  were  aho  put  on 
the  northeast  corner  stone. 
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A  Steam  holster  was  engaged  aud  the  work  done  by  hire  of  labor  aud 
purchase  of  material  in  ojieu  market. 

The  amoQut  asked  for  the  iiscal  year  ending  June  30, 1890,  is  $15,600, 
and  if  appropriated  will  be  applied  to  rebuilding  Pier  H,  which  is  in  a 
most  insecure  condition,  aud  the  necessity  of  rebuilding  it  .is  argent. 

The  dredging  should  also  extend  a  short  distance  above  and  below 
the  harbor  to  create  a  current  to  diminish  the  tendency  to  fill  up. 

New  Castle  is  the  only  harbor  of  refuge  from  ninning  ice  in  the  Dela- 
ware Eiver  between  the  Delaware  Breakwater  and  Marcus  Hook,  a  dis- 
tance of  76  miles.  Its  importance  to  navigation  and  commerce  may  be 
inferred  from  the  fact  that  about  two  thousand  vessels  and  steamers, 
all  coastwise  and  foreign,  seek  refuge  there  during  the  ice  season  on 
the  Delaware  River. 

The  ice  harbor  of  New  Castle  is  in  the  collection  district  of  Delaware,  and  Wilming- 
ton is  the  nearest  port  of  entry. 
The  amount  of  revenne  collected  daring  the  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 

By  act  approved  May '20,  1826 ^  $25,000.00 

By  act  approved  March  2,  1829 -T  17,895.09 

By  act  approved  July2,  1836 25.000.00 

By  act  approved  March  3,  1837 10,000.00 

By  act  approved  July  7,  1838 11,573.00 

By  act  approved  August  30,  1852 15,000.00 

By  act  approved  July  15,1870 2,500.00 

By  act  approved  June  10,  1872 27,000.00 

By  act  approved  March 3,  1873 20,000.00 

By  act  approved  June  27, 1874 10,000.00 

By  act  approved  March  3,  1875 20,000.00 

By  act  approved  August  14,  1876 12,000.00 

By  act  approved  June  18,  1878 • 10,000.00 

By  act  approved  March  3,  1879 5,000.'D0 

By  act  approved  June  14,  1880 3,000.00 

By  act  approved  March  3,  1881 20,000.00 

By  act  approved  July  5,  1884 2,000.00 

By  act  approved  August  5,  1886 5,000.00 

Of  the  above  appropriations  $18,285.05  has  been  tamed  into  the  sar- 
plus  fund  of  the  Treasury. 

Money  statement 

July  1,  1887,  amount  available $853.20 

July  1,  1888,  amouut  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  1,  1887 853.20 

Amount  appropriated  by  act  of  August  11,  1888 7, 500. 00 

r Amount  (estimated)  required  for  completion  of  existiig  project^ 8, 100. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      8, 100. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
t     harbor  acts  of  1^66  aud  1867. 


H  4* 

IMPKOVEMENT  OF  DUCK  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
for  want  of  funds. 

The  survey  directed  in  the  act  of  August  5,  1886,  was  completed  and 
41*  report  submitted  and  printed  in  the  last  Annual  Report  of  the  Chief  of 
Engineers. 
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The  project  recommended  for  the  improvement  is  to  give  a  7-foot  low- 
water  navigation  to  the  town  of  Smyrna,  Bel.,  the  he^  of  navigation. 
The  channel  at  the  entrance  to  be  100  feet  wide  and  inside  the  creek  60 
feet  in  width. 

The  estimated  cost  of  the  dredging  is  $37,365.20.  To  protect  the 
channel  at  the  entrance  by  the  constmction  of  a  jetty  woald  cost,  bailt 
of  wood,  (20,000;  made  of  stone,  $53,333.20. 

In  case  no  jetty  was  built,  J2,ci00  annually  would  probably  be  re- 
quired to  maintain  the  channel  at  the  entrance. 

Ten  thousiEind  dollars  was  expended  in  dredging  a  channel  through 
the  bar  at  the  entrance  to  8  feet  at  low  water;  for  want  of  a  protecting 
work  it  has  filled  up  to  4^  feet.  The  citizens  have  spent  96,500  in  dredg- 
ing inside  the  creek. 

The  commerce  of  the  stream  is  estimated  to  be  between  92,000,000 
and  93,000,000.  The  amount  that  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1890,  is  933,000,  and  if  appropriated, 
will  be  applied  to  dredging  a  channel  inside  the  stream  in  accordance 
with  the  project  submitted. 

Dock  CreA  is  in  the  coUectioa  district  of  Delaware ;  Wilmington  is  the  nearest 
port  of  entry,  and  the  revenue  collected  there  during  the  last  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14.  1880 1^,000 

By  act  approved  March  3.1881 .• 3,000 

By  act  passed  August  2,  1882 2,000 

Money  statement. 

Amonut  appropriated  by  act  of  August  11, 1868 |10,000.0O 

{Amount  (estimated )  required  for  completion  of  existin e  project 80, 696. 40 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1890    37, 365. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H5. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

At  the  close  of  last  fiscal  year  work  was  in  progress  under  a  contract 
with  the  American  Dredging  Co..  dated  January  13, 1887,  and  under 
this  contract  dredging  was  continued  during  the  fiscal  year  ending 
June  30, 1888,  until  the  end  of  July,  1887,  when  operations  were  sus- 
pended on  account  of  the  near  exhaustion  of  funds.  The  result  of  the 
work  under  the  contract  was  the  removal  of  10,291  cubic  yards  of  ma- 
terial, measured  in  place,  the  excavation  of  a  channel  40  feet  wide  at 
bottom  and  G  feet  deep  at  low  water  from  the  old  ship-yard,  one-quarter 
mile  below  Dover,  to  that  place,  and  enlarging  the  turning  basin  to  125 
feet  radius.  Also  widening  the  channel  at  eight  sharp  bends  between 
Lebanon  and  Dover. 

The  dredge  was  then  removed  to  the  entrance,  and  a  channel  40  feet 
wide  and  0  feet  deep  at  low  water  was  excavated  through  the  bar  a 
distance  of  2,400  feet.  Of  this  distance  the  United  States  Government 
paid  for  dredging  1,050  feet — 4,100  cubic  yards  by  special  agreement 
with  the  dredging  company,  at  12  cents  per  cubic  yard.    The  remainder 
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of  the  distance  dredged  over  the  bar  was  paid  for  by  the  citizens  inter- 
ested in  the  navigation  of  the  river. 

The  banks  of  ihe  river  between  Lebanon  and  Dover  were  cleared  of 
overhanging  trees  during  the  months  of  October  and  j^ovember,  1887. 

At  this  date  there  is  a  4-foot  low-water  navigation  through  the  en- 
trance 40  feet  wide,  and  from  thence  to  Dover  G-foot  low-water  naviga- 
tion, 40  feet  in  width. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal  year 
ending  Jane  30, 1890,  to  securing  a  3-foot  low- water  navigation  through 
the  entrance  by  dredging  and  constructing  a  jetty  to  protect  the  chan- 
nel. 

Since  the  improvement  of  this  river  a  steamer  runs  regularly  between 
Dover  and  Philadelphia,  and  rates  of  freight  between  those  places  have 
been  much  reduced. 

Before  the  improvement  there  was  no  steam-boat  navigation  on  this 
river,  and  the  railroad  had  no  competition. 

Freight  on  calves  from  Dover  to  Philadelphia  has  been  reduced  from 
90  cents  per  head  to  30  cents  per  head. 

It  is  assumed  other  freights  have  been  proportionally  reduced. 

By  this  improvement  the  business  of  Dover,  valued  at  (2,000,000,  is 
offered  a  competing  route  of  transportation,  besides  the  country  bor- 
dering on  the  river,  which  depends  upon  hauling  their  produce  many 
miles  to  the  nearest  depots. 

Dover  is  in  the  coUeotion  district  of  Delaware.  Wilmington  is  the  nearest  port  of 
entry,  at  which  the  amount  of  revenae  collected  for  the  last  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3, 1881 $5,000 

By  act  approved  July  5, 1884 10,000 

By  act  approved  August  5,  1886 10,000 

*lfoncy  statement 

July  1,  1887,  amount  available $2,245.86 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,245.50 

July  1, 1888,  balance  available .96 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 000. 36 

f  Amount  (estimated)  required  for  completion  of  existing;  project 20,  OOQ.  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


H6. 

IMPROVEMENT  OF  MISSPILLION  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
for  want  of  funds.    The  condition  of  the  improvement  is  unknown. 

The  project  adopted  is  to  give  a  6-foot  low-water  navigation,  40  feet 
in  width  from  the  mouth  to  the  head  of  navigation,  and  a  4-foot  low- 
water  navigation  at  the  entrance.  The  tide  rises  4J  feet  at  the  entrance 
and  2i  feet  at  Milford. 
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As  far  as  could  be  ascertained  there  has  been  no  change  in  the  com- 
mercial statistics  since  last  annual  report. 

Miaspillion  Creek  in  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fisoal 
year  in  $6,654.74. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3,  1879 |3,000 

Bv  act  approved  June  14, 1880 4,000 

UV  act  approved  March  3,  1881 3,500 

By  act  passed  August  2,  1882 3,000 

Money  Btatement. 
Amount  appropriated  by  act  of  August  11,  1883 $3,500.00 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 
Amount  that  can  be  prolitably  expended  in  fiscal  vear  ending  J  une  30, 1890      3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and.1867. 


H7- 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888. 

Tbe  condition  of  the  improvement  is  unknown,  althongh  it  is  reported 
that  the  work  done  in  1885  has  maintained  itself.  There  has  been  no 
change  in  the  commercial  statistics  since  the  last  annual  report. 

The  improvement  is  in  the  collection  district  of  Delawai-e.  Wilmington  is  the  near- 
est port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  vear  is 
$6,&>4.74. 

AMOUNTS  APPROPRIATED. 

Bv  act  approved  March  3,  187:?  |10,000 

By  act  approved  June  14,  1880 5,000 

By  act  approved  March  3, 18ril - 5,000 

By  act  passed  August  2,  1882 5,000 

Money  statement. 

Amount  approi>riated  by  act  of  August  11,  188^ |10,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project . .     21, 500. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    21, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t>6  and  1867. 


H8. 

IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

There  has  been  no  work  on  this  improvement  since  1883  for  want  of 
funds ;  the  last  information  respecting  the  work  done  wa«  that  the 
channel  had  filled  up  for  want  of  protecting  dike,  and  no  benefit  had  been 
derived  from  the  improvement. 

As  tbe  work  done  effected  no  benefit  the  cost  of  the  improvement 
will  have  to  remain  at  the  original  estimate,  $50,000,  and  if  the  work 
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of  improveoieut  is  contiDued  the  amoant  should  be  appropriated  in  one 
sum  to  secure  any  ^ood.  The  project  is  to  dredge  a  channel  80  feet 
wide  and  4  feet  deep  at  mean  low  water  through  *'The  Bulkhead,''  and 
thence  straight  to  the  inlet,  protecting  it  by  the  construction  of  a  dike 
on  its  northern  side. 

By  the  completion  of  the  improvement  will  be  offered  a  competing 
route  of  transportation  to  a  large  commerce,  consisting  of  fruits,  vege- 
tables, and  oysters,  the  perishable  nature  of  which  prevents  their  being 
shipped  by  water  while  so  much  uncertainty  exists  as  to  the  time  re 
quired  to  get  lo  sea.. 

1  here  are  fifty  saw-mills  in  operation  along  the  banks  of  Indian  Eiver 
and  tributaries,  and  produce  annually  54,000,000  feet  of  lumber,  valued 
at  about  81,000,000.  A  greater  portion  of  this  is  hauled  from  1  to  5 
miles  to  the  nearest  railroad  station,  owing  to  the  difficulties  in  enter- 
ing tbe  Indian  Kiver  from  the  ocean. 

When  the  improvement  of  the  inland  water-way  from  Ghincoteague 
Bay,  Virginia,  to  Pelaware  Bay,  at  or  near  Lewes,  Del.,  is  completed  to 
Indian  liiver,  the  commerce  dependent  on  Indian  Kiver  Inlet  will  be 
greatly  increased  until  the  improvement  is  completed  to  Delaware  Bay. 

After  the  improvement  of  tbe  inland  water-way  is  completed  a  bet- 
ter outlet  for  Indian  Kiver  will  be  had  through  the  route  into  Delaware 
Bay  than  can  be  given  through  Indian  Kiver  Inlet  to  the  ocean. 

Indian  River  is  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry  is 
Wilmington,  at  which  the  revenae  collected  during  the  last  fiscal  year  amoanted  to 
|6,a54.74. 

AMOUNT  APPROPRIATED. 

By  act  passed  August  2,  1882 |10,000 

Money  stateynmt. 

{Amount  (estimated)  required  for  completion  of  existing  project $50, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H  9. 


IMPROVEMENT    OF   INLAND   WATER-WAY   FROM    GHINCOTEAGUE    BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

The  commissioners  appointed  by  an  act  of  the  Delaware  legislature, 
passed  April  4, 1887,  met  in  January,  1888,  and  made  the  awards  for 
damages  to  the  land  owners  by  reason  of  the  construction  of  the  pro- 
posed water-way. 

The  papers  were  forwarded  to  the  Attorney-General  and  the  title  to 
the  lands  were  by  him  approved  May  9, 1888,  provided  the  awards  have 
been  paid  by  the  State  treasurer.  EflFort  is  being  made  to  secure  the 
proper  evidence  of  payment. 

The  work  will  be  advertised  as  soon  as  the  question  of  i>ayment  is 
settled. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  is  8100,000, 
and  if  appropriated,  will  be  applied  to  the  improvement,  in  accordance 
with  the  approved  project.  By  an  improvement  of  15  miles  of  the  pro- 
IK)sed  route,  150  miles  of  navigable  water  will  be  rendered  available, 
giving  an  outlet  to  400  square  miles  of  territory. 
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The  estimated  amount  of  commerce  interested  in  the  improvement, 
and  which  will  be  afforded  a  competing  route  of  transportation,  is 
$1,795,000. 

AMOUNT  APPROPRIATED. 

By  act  approved  Augusts,  1886 $18,750 

Money  stat^nent 

Julyl,  1887,  amount  available $17,946.57 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 17,98 

July  1,1888,  balance  available 17,928.69 

Amount  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 67, 928. 59 

{Amount  Teetimated)  required  for  completion  of  existing  project 281, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H  lo. 

IMPROVEMENT   OF    THE    SUSQUEHANNA    RIVER   ABOVE    AND   BELOW 
HAVRE  DE  GRACE,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
for  want  of  ftinds. 

The  effect  of  the  dredging  at  the  shoal  near  Watson's  Island  has 
been  very  perceptible  in  lessening  the  tendency  of  the  ice  to  gorge  at 
this  point. 

There  has  been  no  work  on  the  shoals  between  Specntia  Island  and 
Havre  de  Grace  since  the  summer  of  1885,  and  the  condition  of  the 
channel  is  unknown.  The  amount  that  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1890,  is  $20,000,  and  if  appropriated  will 
be  applied  to  attaining  a  16-foot  navigation  below  Havre  de  Grace,  and 
continuing  the  work  of  cutting  off  the  shoal  at  Watson's  Island  to  pre- 
vent the  dangerous  ice  gorges. 

The  commerce  on  the  river  consists  of  stone,  ice,  coal,  lumber,  and 
fruit.    Estimated  value  $1,500,000. 

Susquehanna  River  is  In  the  collection  district  of  Baltimore.  Baltimore  is  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year 
ending  June  30,  1888,  is  $2,996,220.14. 

AMOUNTS  APPROPRIATED. 

By  act  approved  August  30,1852 $10^000 

By  act  approved  June  23, 1866 26,400 

By  act  approved  July  11, 1870 12,000 

By  act  approved  June  14,1880 28,000 

By  act  approved  March  3, 1881 15,000 

By  act  passed  AuffUBt  2, 1882 25,000 

By  act  approved  July  5, 1884 20,000 

By  act  approved  August  5, 1886 6,000 
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Money  statement. 

AmouDtappropriat€clby  act  of  August  11,1888 110,000.00 

f  Amount  (estimated)  required  for  annual  dredging 20, 000. 00 

]  Amount  that  can  be  profitably  ezi>ended  in  fiscal  year  ending  June  30, 1890    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18(56  and  1667. 


H   II. 

IMPROVEMENT  OF  CHESTER  RIVER  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

Nothing  done  at  this  locality  since  1877. 

Chester  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry,  at  which  the  revenue  collected  for  the  fiscal  year  ending  June  30, 1888, 
is  12,996,220.14. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3, 1873 |15,000 

By  act  approved  June  23,  1874 5,000 

By  act  approved  August  14, 1876 5,000 

By  act  approved  June  18,  1878 3,000 

M&ney  statement 

July  1,1887,  amount  available $2,500.00 

July  1,  1888,  balance  available 2,500.00 


H    12. 
IMPROVEMENT  OF  CORSICA  CREEK,  MARYLAND. 

There  has  been  nothing  done  during  the  present  fiscal  year  for  want 
of  funds.  ^ 

The  original  project,  which  is  to  excavate  a  channel  100  feet  in  width 
at  bottom  and  8  feet  in  depth  at  low  water,  has  been  completed,  except 
for  a  distance  of  2,300  feet  above  Hooper's  Landing,  where  the  width 
has  been  made  only  to  50  feet. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  if  appro* 
priated  will  be  applied  to  increasing  the  width  of  the  channel,  from 
Hooper's  Landing  to  a  point  2,300  feet  above,  to  100  feet  at  bottom  and 
making  the  depth  8  feet  at  mean  low  water. 

The  improved  channel  has  been  in  constant  use. 

Corsica  Creek  is  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  last  fiscal  year 
was  $2,996,220.14. 

Money  statement. 

July  1,  1887,  amount  available $19.49 

July  1,  1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 19.49 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 
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H  13. 
IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 

The  object  of  this  improvement  is  to  give  an  8-foot  low-water  naviga- 
tion to  Greensborough,  Md.,  by  dredging.  The  work  was  commenced 
in  1881.  At  the  close  of  the  fiscal  year  ending  Jnne  30, 1885,  a  chan- 
nel had  been  excavated  to  Greensborongh  6  feet  in  depth  at  low  water, 
varying  in  width  from  47  feet  to  75  feet.  An  examination  of  the  chan- 
nel was  made  in  November,  1886,  for  2f  miles  below  Greensborough, 
and  it  was  fonnd  to  be  considerably  filled  in  by  washing  of  the  banks. 

A  contract  was  made  after  due  advertisement  with  Mr.  Thomas  P. 
Morgan  in  December,  1886.  Very  little  work  had  been  accomplishecl 
under  the  contract  at  the  close  of  the  fiscal  year  ending  June  30, 1887, 
and  operations  have  continued  during  the  present  fiscal  year  under  the 
same  contract,  several  extensions  to  the  time  for  completion  having 
been  granted.  The  result  of  the  work  under  this  contract  with  the  ap- 
propriation of  August  5, 1886,  is  as  follows:  Commencing  at  a  point 
13,450  feet  below  Greensborough  and  working  towards  that  place,  a 
channel  26  feet  wide  and  8.5  feet  deep  at  low  water  was  excavated 
2,150  feet  in  length.  From  this  point  for  a  distance  of  4,390  feet,  a 
depth  o^f  5  feet  at  low  water  was  found.  This  reach  was  passed  over  to 
dredge  where  there  was  less  draught  and  to  extend  the  navigable  chan- 
nel to  Greensborough.  Commencing  again  at  the  upper  end  of  the  5- 
foot  reach,  a  channel  25  feet  in  width  and  8.5  feet  deep  at  low  water 
was  excavated  568  feet :  from  thence  to  Greensborough,  6,342  feet,  the 
channel  was  excavated  '40  feet  wide  and  7  feet  deep  at  low  water,  and  at 
Greensborough  a  turning-basin  125  feet  long  and  100  feet  wide  in  addi- 
tion to  the  channel  width  was  excavated.  There  being  a  small  balance 
of  the  appropriation  available  after  completion  of  the  turning-basin,  the 
dredge  was  removed  downs-tream  to  the  5-foot  draught,  and  a  cut  40 
feet  wide  and  7  feet  deep  at  low  water  excavated  694  teet  down-stream. 

The  material  removed  from  the  40-foot  channef  proved  too  hard  for 
the  first  dredge  put  on  the  work,  and  another  and  larger  one  had  to  be 
furnished,  and  the  increase  in  width  was  necessary  to  float  this  dredge, 
and  the  reduction  in  depth  had  then  to  be  made  to  extend  the  work  to 
Greensborough. 

The  total  amount  of  material  removed  is  45,220  cubic  yards. 

The  material  from  the  25-foot  cuts  was  deposited  by  a  shute  '80  feet 
from  the  edge,  and  from  the  40-foot  cut  by  a  long  boom  behind  the  old 
dredge  bank. 

Operations  were  suspended  in  May,  1888,  owing  to  near  exhaustion 
of  funds.  An  examination  was  made  of  the  river  in  June,  1888,  from 
Greensborough  to  within  3,160  feet  of  Denton,  and  the  following  is  the 
present  condition :  With  the  exception  of  three  shoals,  over  which  there 
is  6  feet  of  water,  one  1,100  feet  long,  3,200  feet  above  the  bridge  at 
Denton ;  one  750  feet  long,  8,200  feet  above  the  same  place,  and  one  1,250 
leet  in  length,  15,650  above  the  same  place ;  there  is  an  8-foot  low-water 
navigation  18,200  feet  above  Denton.  From  this  point  a  rejich  extends 
3,700  feet,  with  an  average  depth  of  5^  feet  at  low  water.  Brick  Mill 
Landing  is  at  this  shoal,  and  is  20,500  feet  above  the  bridge  at  Denton ; 
from  thence,  for  a  distance  of  4,000  feet,  there  is  an  8  foot  low-water 
navigation ;  from  thence  to  Case's  Wharf,  at  Greensborough,  excepting 
five  shoals,  with  an  aggregate  length  of  2,500  feet,  over  which  there  is 
but  5  feet  of  water,  there  is  a  7-foot  low- water  navigation. 

Originally  the  depth  of  water  between  Denton  and  Greensborough 
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varied  from  2  feet  to  8  feet  at  low  tide.  A  full  description  of  the  river 
before  the  improvemeHt  wa«  commeDced  is  given  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1880,  pages  634,  635. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  if  appro- 
priated, will  be  applied  to  dredging  in  accordance  with  approved  proj- 
ect to  secure  an  8-lbot  navigation  to  Greensborough, 

Since  the  improvement  a  steamer  runs  direct  to  Greensborough  from 
Baltimore,  and  another  from  Greensborough  to  Denton  connecting  witli 
the  Maryland  Steamboat  Company  from  Baltimore.  There  are  also  lour 
100-ton  schooners  and  a  number  of  smaller  ones,  which  run  to  Greeus- 
borough  from  Baltimore,  Philadelphia,  and  New  York.  The  large  ves- 
sels when  loaded  have  to  continue  the  use  of  lighters.  •  The  estimated 
value  of  the  commerce  on  the  river  is  about  $800,000.  The  estimated 
value  saved  to  the  community  by  completion  of  the  improvement  is 
$54,000  annually. 

Choptank  River  iB  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year  ending 
Jane  30, 1888,  is  $2,996,220.14. 

Money  statement. 

jQly  1,  1887,  amount  avaUahle $8,849.97 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 8,849.97 

Amount  appropriated  by  act  of  August  11,1888 7,500.00 

(Amount  (estimated)  required  for  completion  of  existing  prefect 39, 500. 00 

Amou  nt  that  can  be  profitably  exi>ended  i  n  fiscal  vear  ending  June  30, 1890  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186C  and  1867. 


H  Z4. 
IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE. 

At  the  close  of  last  fiscal  year  work  was  in  progress  nnder  a  contract 
with  Frank  C.  Somers,  dated  January  14, 1887,  and  under  the  same 
contract  continued  in  the  fiscal  year  ending  June  30, 1888,  to  February 
19.    Little  had  been  accomplished  at  the  end  of  last  fiscal  year. 

The  following  is  the  result  of  the  work  with  the  appropriation  of 
Angast  5, 1886  ($10,000) : 

Several  shoals  were  removed  from  the  turning-basin  at  Laurel,  and 
from  thence  to  the  Delaware  Bailroad  Bridge,  a  distance  of  1,950  feet, 
a  channel  was  excavated  45  feet  in  width  and  5  feet  in  depth  at  low 
water.  At  the  county  bridge  the  width  was  increased  to  70  feet  for  a 
length  of  200  feet,  to  make  available  both  draw-spans  in  the  bridge. 

From  the  Delaware  Bailroad  Bridge  to  a  point  12,350  feet  down- 
stream, where  the  7-foot  curve  is  intersected,  the  channel  was  excavated 
to  a  width  of  50  feet  and  6  feet  in  depth,  at  mean  low  water,  and  three 
bends  increased  in  width  to  60,  70,  and  60  feet,  respectively.  A  cut 
was  also  made  through  Collins'  Bar,  about  one-half  mile  further  down- 
stream, 600  feet  in  length,  50  feet  wide,  and  6  feet  deep  at  mean  low 
water. 

The  total  distance  dredged  is  14,900  feet.  The  total  amount  of  ma- 
terial  removed  is  61,747  cubic  yards. 
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The  citizens  of  Laurel  also  expended  between  $12,000  and  $13,000  in 
constraction  of  wharves  and  dredging  in  front  of  them. 

Originally,  the  portion  of  the  river  improved  was  navigable  for  light- 
ers only.  There  is  now  a  6-foot  low- water  navigation  to  the  Delaware 
Bailroad  Bridge,  and  from  thence  to  the  turning-basin  a  5foot  low- 
water  navigation. 

T^e  estimates  for  further  improvement  and  commercial  statistics,  see 
under  head  of  Improvement  of  Broad  Creek,  Delaware,  of  these  reports. 

Money  statement 

July  1, 1887,  amount  available $8,939.09 

July  1, 1888,  amount  expended  during  fiscal  year,  ezclusive  of  liabilities 

outstanding  July  1, 1887 8,939.09 

For  balance  of  statement,  see  money  statement  for  Broad  Creek,  Delaware. 


H15. 

IMPROVEMENT  OF  BROAD  CREEK  FROM  ITS  MOUTH  TO  LAIKEL,  DELA- 
WARE. 

The  act  approved  August  5, 1886,  appropriated  $10,000  for  ^<  Improv- 
ing Kanticoke  Biver,  Delaware,  continuing  the  improvement  up  to  and 
near  the  town  of  Laurel,  Del.,"  and  under  the  head  of  ^^  Improvement 
of  BTanticoke  Eiver,  Delaware,"  is  stated  the  condition  of  the  work  and 
the  progress  made  during  the  fiscal  year  ending  June  30^  1888. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  is  $10,000,  and,  if  appropriated,  will  be  applied  to 
increasing  the  width  and  depth  to  50  feet  and  7  feet,  respectively. 

Congress  has  passed  an  act  requiring  the  Delaware  Bailroad  Company 
to  place  a  draw  in  its  bridge  at  Laurel,  which,  when  completed,  will  be 
a  great  advantage  to  navigation  by  permitting  all  vessels  to  reach  the 
turning-basin. 

There  has  been  no  change  in  the  commercial  statistics  since  the  last 
annual  report,  but  the  facilities  for  navigation  have  been  greatly  in- 
creased. 

Broad  Creek  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year  ending 
June  30,  1888,  is  $6,654.74. 

AMOUNTS  APPROPitlATKD. 

By  act  approved  June,  14, 1880 $5,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved  August  5,  1886 10,000 

Money  statement. 
Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 
Amount  thatcan  be  prolitably  expended  in  fiscal  year  ending  June  30, 1690    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 
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H  l6. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888. 
There  ha^been  no  work  since  1885,  at  which  time  the  project  was  com- 
pleted.   The  Channel  has  been  in  constant  use. 

Full  commercial  statistics  and  the  benefits  to  commerce  and  naviga- 
tion were  given  in  last  annual  report.  There  has  been  no  changes  since 
then. 

Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during 
the  last  fiscal  year  is  | . 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10,  1872 ^5,000 

March  3,  1873 5,000 

June  24. 1874 5,000 

March  3,  1875 5,000 

August  14,  1876 5,000 

June  18, 1878 5,000 

March  3,  1879 3,000 

June  14. 1880 -' 5,000 

March  3, 1881 2,000 

Jnly5,  1884 10.000 

Money  statement. 

July  1, 1887,  amount  available Si, 372.80 

Julyl,  1888,  balance  available 1,372.80 


H.  17. 

IMPROVEMENT  OF  UPPER  THOROUGHFARE,   BETWEEN  DEIL'S   ISLAND 
AND  THE  MAINLAND,  MARYLAND. 

There  has  been  no  work  at  this  locality  during  the  fiscal  year,  the 
money  availabliB  being  inadequate  to  commence  operations. 

The  project  is  to  dredge  a  basin  with  an  approach  to  deep  water  and 
construct  a  breakwater  to  protect  it  from  filling,  the  object  being  to 
provide  a  harbor  of  refuge  for  small  vessels,  and  a  place  at  which  steam- 
ers can  stop  and  bring  the  people  and  tbeir  abundant  crops,  from  land 
and  water,  into  quick  communication  with  the  markets  of  Baltimore  and 
Philadelphia. 

This  improvement  is  in  the  collection  district  of  the  eastern  district  of  Maryland 
Crisfield  is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  there  for  the 
last  fiscal  year  is  f . 

AMOUNT  APPKOPRIATED. 

By  act  passed  August  2,  1882 $5,000 

I 

Money  statepient 

July  1, 1887,  amount  available $4,669.91 

Julyl,  1888,  balance  available 4,669.91 


, ^ xequirements  < 

t    harbor  acts  of  1866  and  1867. 
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Hi8. 

IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND. 

A  survey  was  made  of  this  river  in  1884  and  the  project  for  improve- 
ment sabmitted  contemplated  making  a  cut-off  through  the  low  neck  of 
land  lorming  four  abrupt  bends  just  below  Snow  Hill,  Md.,  which  ren- 
dered navigation  both  difficult  and  dangerous. 

The  channel  to  be  80  feet  wide  and  7  feet  deep  at  mean  low  water. 
The  cut-off  to  be  1,100  feet  iirlength.  The  right  of  way  was  given  the 
United  States  free  of  cost.  The  work  was  advertised  in  August,  1887, 
and  a  contract  was  made  with  the  Atlas  Dredging  Company,  the  lowest 
bidder. 

Owing  to  ice  and  extreme  cold  weather  the  contractor  was  unable  to 
commence  work  before  the  spring  of  1888.  The  contract  price  being 
much  less  than  the  estimate,  it  was  recommended  and  approved  to  ap- 
ply I  ho  balance  of  the  available  funds  to  the  removal  of  seven  shoals 
below  the  cut-oft'  and  excavating  a  turning-basin  at  Snow  Hill. 

The  work  was  begun  in  April,  1888,  and  completed  by  the  end  of  the 
fiscal  year.  In  accordance  with  the  above  project  53,386  cubic  yards  of 
material  were  removed.  There  is  now  a  good  7-foot  low-water  naviga- 
tion to  Snow  Hill,  the  head  of  navigation. 

Pocomoke  River  is  in  the  eastern  district  of  Maryland.  Crisfield  is  the  nearest  port 
of  entry,  at  which  the  amount  of  revenue  collected  daring  the  last  fiscal  year  is| — - — 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

Juneie,  1878 -' |10,000 

March  3,  1879 2,500 

Augusts,  1886 «,000 

Money  statanent. 

July  1,  1887,  amount  available |8,000. 00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1 1887 |4,132.41 

Julyl,  1888,  outstanding  liabilities 2,645.10 

6,777.51 

Julyl,  1888,  balance  available 1,222.49 


AhslraH  of  proposals  received  and  opened  September  28, 1887,  at  12  o^olook  »4>o«i,  hj/  General 
William  F.  Smithy  United  States  agent,  for  dredging  in  Pocomoke  Biver,  Maryland. 


No. 


Nftmes  and  addresses. 


George  W.  Paraons,  Salisbnry.Md 

Kational  Dredging  CompaDy,  WilmlDgton,  Del . 


American  Dredging  Companj,  Fhiladelpbia,  Pa . 
Frank  C.  Somers,  Phlladelpbia,  Pa. , 


Time. 


Commence.      Complete. 


In  80  days. 


Dec.   1,]887 
Dec.  15. 1887 


Atlas  Dredging  Company,  Wilmington,  Del j  Dec.  1 ,  1887 


Proseonte 
with  vigor 
until  com- 
pleted. 
Feb.  1, 1888 
Jnnel5,1888 
Hay  1, 1888 


Price  per 
cubic  yard, 

place 
meadnre- 

ment. 


Genu. 


11 

16 
10 


Digitized  by  VjOOQIC 


APPENDIX  H — REPORT  OF  MR.   W.   F.   SMITH.  753' 

H  19. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

At  tbe  close  of  the  last  fiscal  year  a  contract  had  beeu  made  with  Mr. 
Edward  T.  Veasey,  of  Lewes,  Del.,  under  provision  of  section  4  of  the 
act  of  June  14, 1880,  for  the  removal  of  the  wreck  of  the  steam  pro- 
l)eller  J,  L  Van  Doren  from  the  Broadkiln  Eiver,  Delaware. 

The  work  was  begun  promptly  and  completed  by  the  20th  of  July, 
1887,  at  a  total  cost  of  $242.13. 

The  wreck  was  of  no  value. 
ENG  88 48 
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Chincotea^e  Bay,  Va.,  inland  water>way  to  Lewea,  DeL,  im- 
nrovement of 

Chippewa  River,  Wis.,  improvement  of 

Choctawhatchee  River.  Fla.  and  Ala.,  improvement  of 

ChODtank  River.  Md,.  imnrovementof  .-..'r-,,,r«.T--r-r.--x,.T 

Clark's  Creek,  S.  C,  improvement  of 

Clearwater  River  Idaho  imnrovement  of...................... 

Cleveland  Harbor,  Ohio,  improvement  of...................... 

Clinch  Rivor, Tenn.,  impro'^ement of  .....-^t... .............. 

Clinton  Harbor  Conn.,  imnrovement  of .-r 

Clinton  River.  Mi<;hn  improvement  of. .,,.-.  T-rrr».-T»--T...... 

Ooa^jok  Bay,  N.  C.,  improvement  of. 

Cooheoo  River.  N.  II..  imnrovement  of. ......................... 

Cohanfiey C'reek, N, ti.,  improvement of.,..^....... ..-,.,... 

Columbia  River  Oreiron.  ffanpimr  waters  of. 

Columbia  River.  Unner.  imnrovement  of . ...... ............ .... 

Columbia  River,  Lower,  Oregon,  Improvement  of. 

Oolambia  River.  Oreiron.  canal  at  Cascades .................... 

Columbia  Riv^r,  OrMron,  Improvement  of  month  of. ........... 

Coneonh  River,  Ala.,  improvement  of. ....... ...... ............ 

Conmree  Iliver.  8.  Ol.  imnrovement  of 

Gonneant  Harbor,  Ohio,  improvement  of. -. ,...,». 

Gonnecticnt  River,  above  Hartford,  Conn.,  improvement  of 

Connecticnt  River,  below  Hartford,  Conn.,  improvement  of.... 
Contentnla  Creek,  N.  Ct,  Improvement  of »,,, 

Gontingenciee  of  rivers  and'harborff,  estimates  for 

(/Oosa  River.  Ga.  and  Ala.,  imnrovement  of. 

Goosawattee  River.  Ga.,  improvement  of ................ ...... 

Coos  Bay  .Oregon,  improvement  of  entrance  of  ....r--.... ..,.-- 

Goauillcr  iliver.  Oreiron.  imnrovement  of  month  of ,..-.. 

CoiT^*  Chriati,  Texr,  improvement  of  channel  to 

Corsica  Creek  Md..  imnfovenient  of 

Cowlitz  River.  Wash.,  improvement  of 

Camberland  River,  Ky.,  improvement  of  south  fork  of 

Cumberland  River,  Ely.,  mouth  of^  improvement  of 

Gumberiand  River,  Tenn.  and  Kyr,  improvement  of- . . .  r . .  r . . .-  - 

Cunaberland  Sound,  Fla.  and  Ga.',  entrance  to,  improvement  of. 
Gnrrituck  Sound.  Imnrovement  of.................... 

Gyprasa  Bayou,  Tez«,  improvement  of 

I>an  River.  Va..  imnrovement of. ......t..-. ..... ,--..t 

Davis  Island  Dam,  Ohio  River,  operating  and  caro  of ........ . 

Defenses,  sea-coast  and  lake  fh>ntier 

Delaware  Breakwater  Harbor,  imnrovement  of. ............... 

Des  Moines  Rapids  Canal,  dry-dock  at 

Dea  Moines  Rapids  Canal,  Mississippi  River,  operation  and 
care  of ....................................................... 

Dobov  Bar.  Gat.  imnrovement  of ...... ...... ...... ............ 

Dubuque,  Iowa,  ice-harbor  at • 

DuckOreek,  DeL,  improvement  of 

Duck  River,  Tenu.,  improvement  of.... ............... ........ 

Dunkirk,  N.  Yi,  improvement  of 

Duties  and  ranlc  of  officers  of  the  Corps  of  Engineers . . .  / 

Pozbnry  Harbor,  Mass,  examination  and  survey  of... 

Bagle Harbor,  Mich.,  Improvement  of...... ..<... 

Saat  Chester  Creek,  N.  ^„  improvement  of .- 

East  Biver  and  Hell  Gate,  N.  Y.,  romoval  of  obstructions  from . 
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Eastern  Bnmoh,  Potomao  Blver,  bridge  over,  at  WaahiDgton, 
D.  C 
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255 
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286 
223 
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223 

129 

282 

238 
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267 

227 
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238 
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773 
991 
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1369 
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843 

1279 
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777 

920 

1760 

2017 
2020 
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1636 
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2132 

1809 
1878 

1001 

1602 

1448 
1761 

2085 

1911 
1632 
1814 
2092 
1750 
1749 

1756 

2075 
1842 

1978 
1791 

1759 

1968 
1844 

!Echo  Harbor  K'aw  Koobelle  IT.T    imDTOvement  of....*..... 

'R^Ant'An  Rav   N.  f!.   tmnrnvAniAtit  of   _ 

Edisto  River,  8.  C,  examination  of  North  Fork  of 

Ediato  River.  S.  C  Inmnivement  of. ....•«....>•..>..•...... .. 

Elizabeth  River.  N.  X.  imDro^enient  of -- 

Elk  River,  W.  va.,  improveoient  of. 

Ensineer  JDeoot.  Willeta  Point 

Encineer  School  of  Annllcation.... -. 

£rifi  Sftrlior  Pft.  imDrovcznfint  of        ..     •..».  ...•.••.•.•..•• 

Erie  Harbor,  Pa.,  preservation  of  peninsnla  atPresqnblsle.... 
Esoanibia  River,  Ala.  and  Fla.,  improvement  ofr^-T-- 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors, estimates  for. ...t,.......t. .......... 

£  xplorations  and  reconnain^^noee,  estiipates  for 

Explorations  and  snrveys,  Departineut  of  the  Columbia 

Explorations  and  surveys  In  Pepartmept  of  the  Platter . ,  ^  - 

2816 
2818 

Esi>lorat1ons  and  snrvevR  in  Division  of  the  Missouri .......... 

2813 

Exnloratlons  and  snrve  vs  in  Division  of  the  Pacific ............ 

2817 

F. 

Pairlee  Creek,  Md.,  imp'rovement  of 

Faimort TTarbor  Ohio  imi>rovementof-..T-r«. ...... ...«.«■.... 

Fallsof  St.  Anthony,  Minn.,  preservation  of 

Falls  of  the  Ohio  River,  Improvement  of  navigation  at 

Fish- ways.  Falls  of  the  Potomao,  erection  pf 

•*766 

Five-Mile  River  Harbor.  C7onn..  imnrovoment  of..*... 

Flint  River,  GkL,  improvement  of...........  .................. 

Flushing  Bay.K.  7.,  improvement  of.....................  .... 

Forked  Deer  River,  Ten  n. ,  improvement  of. 

Fort  Monroe, "Va.,  constrnetion  of  "wharf  at  t.....  ............. 

TPonmliA  RtvAr.  Ai*k..  im'nmvf'mAnt  of .     

Fox  and  Wisconsin  rivers,  improvemeot  of. 

Fox  River,  improvement,  operating,  and  care  of..... 

Frankford'Cr^k,  Pa.,  improvement  of 

■PmnTrfort  Harbor.  Mich.. Imnrovfiment  of. .................... 

French  Broad  River,  "N.C,  improvement  of 

French  Broad  River,  Tenn.,  improvement  of 

Galveston  Bay,  ship-channel  in,  improvement  of ........... 

Gf^veston  Harbor,' Tex.,  improvement  of  entrance  to  ......... 

Gasconade  River.  Mo.. imnrovement  of.- 

Gauley  River,  W.  Va., examination  of 

Ganley  River,  W.  Va.,  improvement  of 

Georgetown  Harbor,  S.  C,  improvement  of.... 

Georgetown  and  Washington  harbors,  D.C.,  improvement  of.. 
Glen  Cove  Harbor,  "N.  T.,  improvement  of 

Gloucester  Harbor,  Mass-,  improvement  of..,.,  - 

Gordon's  Landiug,'  Lake  Champlain,  breakwater  at 

Gowanus  Bay,  N7Y.,  improvement  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at 

Grand  Marais,  Minni,  impro'^ement  of  harbor  at 

Grass  River  at  Massena,  N".  T.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  harbor  of  reftige  at  month  of . . 
Great  Kanawha  River.  W.  Va.  imnrovement  of     

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 
damson......  --..r t ,--». ...... 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sodus  Harbor,  N.  Y.,  improvement  of. 

Green  Bay  Harbor,  Wis.,  improvement  of 

Green  Jacket  Shoal.  Providence  River,  removal  of 

Greenport  Harbor,  N, T,,  Improvfliuent  of t-^^-, ,,.. 

Gross  Point  Channel.  Detroit  River,  Mich.,  improvement  of  .. 
n-n vflni1nl.tA  Rivor.  W.  Va..  imnrovoniMit  of 

n. 

Harbor  of  Philadelphia,  Pa.,  removal  of  island  in  fVont  of 

Harbor  of  refuge,  month  of  Great  Kanawha  River,  W.  Va., 
coDfltmotion of  .............................................. 

Harbor  of  reftufe,  Sandv  Bav.  Mass ...*................ 

Harbor  of  refhge,  Sand  Beach,  Lake  Hur6n,  Mich 

Harbor  of  refuire.  Stnraeon  Bay  Canal.  Wis. 

Harlem  River,  N.Y.,  improvement  of 
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200 
316 
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100 
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508 
185 
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283 
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882 

807 
761 

1073 

1092 
1102 

815 
1377 

1954 

1682 
1605 

2135 
1997 

1683 

1889 
1727 

< 

1749 
1792 

1453 

1886 
1770 
1775 
1848 

2102 
15J9 
ir>20 
1532 

2179 
1792 

2079 
1604 

TTaII  Ofttn.  79*  "Y    imnroTf^nM^nt  of  nAvintion  ftt- ...-rrr 

TT ATT* A  Titian fl    AIIai^aiiv  RIvAr   lock  and  dam  ftt 

Honnfitonio  RivAr  llonn    ImnroTemonli  0/  .    ...           ......... 

Hadson  River,  N.  Y..  between  New  Baltimore  and  CoxaacUe, 
AXftminfttion  And  mirvi^v  of  .      ......••■••••••-•■•-•ir-i t 

Hndson  River,  N.  Y.,  improvemeDtof..... 

TTnmlviMfc  TTarhAr  ftnil  Rav.  Cia}.    ImnrnvMinAnt  nf 

Hnron  Harbor.  Ohio,  improvement  of 

T¥vft.nn{A  Tffkrhinr    ILfftiui.    ImnmvAtiiAfit  nf     

I. 

Ice-harbor  at  head  of  Delaware  Bay,  Del.,  oonatructlon  of 

Xoe-harbor  At  ^arcna  Hook  Pa.  conatmotlon  of  .       ..   ....... 

Ice-harbor  at  month  of  Muakingnm  River,  oonatmction  of ... . 

Jllinoiii  Rivflr,  improvement  of  ...... .-r^-.- , -,„- - 

Indiana  Ohnte.  Fallft  of  the  Ohio,  imnrovement  of  - .. .-  -r 

Indian  River,  Del., improvemt^nt of ...r,.T^T^ ,,-,,^- 

Inland  navigation' fh>m  New  Berne  and  Beaufort,  K.C.,  im- 
provement of  ........••••....... •.«. 

Inlaod  water-way  between  Beaufort  and  New  River,  N.  C,  im- 
provement of  .•••.... 

Inland  water-way  ftom  ChincoteagaeB%y  to  Delaware  Bay,  im- 
provement of 

Interference  with  navigation  by  bridgea,  canaewaya,  etc 

Ipswich  River, Maaa., improvement  of......... 

2525 

J. 

Jamea  Creek  Canal,  city  of  Washington,  D.  C,  survey  of 

JameB  Riv«r,  Va.,  impmveniAnt  of 

Jekyl  Creek,  Ga.,  improvement  of ...•• 

Jekvi  Creek,  6a.,  examination  and  survey  of 

.TaTiiMii>ort.  Me..  i*r>i>i*ov'ement  of  Mooae-a-beo  Bar  nt- ,,,,,.,.■,-■, 

Kana'whft  River,  Great,  ImpravAmAnt  of ... 

Kanawha  River,  Little,  improvement  of 

Kaskaskia  River,  111.,  from  New  Athens  to  its  mouth,  examin- 
ation and  survey  of 

Kennebec  River,  Bath  and  Augusta,  Me.,  examination  and  sur- 
vey of 

KoPT^^bec  River,  Me.,  Improvement  of  ............... ..n-.r.. >- 

ICAnnebunk  River  Me.,  imnrovement  of    

Kenosha  Harbor,  Wis.,  improvement  of.. ............ ......... 

Kentuckv  River,  Ky.,  improvement  of - 

Kentucky  River.  Ky^  operating  and  care  of  locks  and  dams  on . 
KeWAunee  Harbor,  w^ie.,  improvement  of...... 

Keyport  HarlM)r,  N.  J.,  improvement  of.. :..... 

Key  West  Harbor,  Fla.,  northwest  entrance  to,  improvement  of 

li. 
Ijairrange  BA.you,  Flar,  improvement  of...-.,.»...,>r...rT-,.-r.T.. 

liSe  Charaplain,  Narrows,  N.  T.  and  Vt,  improvement  at ... . 
Ijf^ke  City,  Minnr,  harbor  of  refnge  at...... 

• 

XtWkki^  Pepin,  harbor  of  refnge  at  £ake  City 

j^](0  Pepin,  harbor  of  refuge  at  Stockholm 

T^ke>*,  northern  and  northwestern,  water  levels  of 

2807 

X«akes,  printing  and  distribution  of  charts  of 

2810 

liaWB  of  Fiftieth  Congreas,  flrat  session,  affecting  Corps  of  £d- 
flrinaers 

2821 

I/eonard town  Harbor,  Md.  improvement  of 

jjQ'^eo,  Del.,  construction  of  piers  at 

Licking  River,  Ky.,  from  Farmer's  to  West  Liberty,  improve- 
mept  of  .....   ...........   ................................... 

Jfjnic  River, Oregon, examination  of 

f  it;tlA  Harbor.  N.  H..  imnrovement  of 

Xilttle  Kanawha  River,  W.  Va.,  improvement  of 

Little  Karraganeett  Bay,  R.  I.  and  Conn.,  improvement  of . . . 
Little  B«'d  River,  Ark.,  improvement  of... 

Little  River,  La.,  improvement  of 

Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the 
gt  Francis  River,  improvement  of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

UtUe  Tennessee  River,  Tonn.,  improvement  of 
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Louisa  Fork  of  Sandy  River,  Va.,  examination  of  — ^. .  . . 

LouisTille  aod  ^Portland  Canal,  enlargement  of 

Louisville  and  Portland  Canal,  operatins  and  care  of . 

Lower  Willamette  and  Columbia  rivers.  Oregon,  improvement  of 

Lubec  Chainiol,  Me.,  improvement  of 

Luddinpfton  Harbor,  Mich.,  improvement  of 

Lumber  Hi ver,  N.  C,  improvement  of 

Lynn  Harbor,  Mass.,  improvement  of 


Maiden  Kiver,  Mass.,  improvement  of 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 

ManaAqaan  River,  N.  J.,  improvement  of 

Manatee  Iti ver,  Fla.,  improvement  of 

Manchester  Harbor,  Mass.,  examination  and  snrvey  of.. 

Manchester  Harbor,  Mass.,  improvement  of 

Manistee  Harbor,  Mioh.,  improvement  of 

Mant.itiqne  Huibor,  Mich.,  improvement  of , 

Manitowoc  Harbor,  Wis.,  improvement  of 

Mantua  Creek,  K.  J.,  improvement  of 

Maps,  military  and  geographica',  compilation  of' 

Marcus  Hook  Harbor.  Pa.,  improvement  of 

Marquette  Harbor  Mich.,  Improvement  of 

Mati^^orda  Bay,  Tex.,  improvement  of  entianoe  to 

Mattaponi  River,  Va.,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of 

Maurice  River,  N.  J.,  improvement  of 

Meadow  River,  W.  Ya.,  examination  of 

Meherrin  River,  N.  C,  impn>voment  of 

Meeker's  Island,  Minn.,  lock  and  dam  at  . 


Menomonee  Harbor,  Mich  and  Wis.,  improvement  af 

Merrinmc  River,  Mass.,  improvement  of. 

Michigan  City  Harbor,  Ina.,  improvement  of 

Milfor<l  Harbor,  Conn.,  improvement  of 

Milwaukee  Bay,  harbor  of  refuge  at 

Milwaukee  Harbor,  Wis.,  improvement  of 

Mingo  Creek,  S.  C .,  improvement  of 

Minnesota  River,  improvement  of , 

Minnesota  River,  with  a  view  to  its  improvement  by  locks  and 

da  m  s,  ex  am  in  ation  andsurveyof 

Mispillion  Cr-ek,  Del.,  improvement  of 

Mississippi  River : 

above  the  Falls  of  St.  Anthony,  improvement  of 

at  Des  Moines  Rapids,  improvement  of 

at  Falls  of  St.  Anthony,  improvement  of 

operations  of  snag-boats  on 

at  Rush  Island  Bend,  III.,  examination  and  survey  of 

r*  servoirs  at  headwaters  of , 

improvement  of  South  Pass,  inspection  of 

between  the  mouths  of  the  Illinois  and  Ohio  Rivers,  im 
provementof , 

between  Saint  Paul  and  St.  Anthony's  Falls,  snrv/sy  of 

from  Des  Moines  Rapids  to  the  mouth  of  Illinois  River,  im-i 
provementof < 

from  MiuDcapolis,  Minn.,  to  Des  Moines  Rapids ....! 


upper,  opt^rations  or  snag-boats  on. 
181851     •^*- '    ' 


Mississinpi  Kiver  Commission  

annual  leport  for  the  fiscal  year  ending  June  30,  1838 

report  of  operations  from  July  1  to  November  1,  1887 

Mississippi  River,  water-gauges  on 

Missouri  River: 

operations  of  snag-boats  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  Improvement  of. .. 
Missouri  Hivcr  Commission : 

annual  ropoi  t  fiscal  year  ending  June  30, 1888 

Mobile  Harbor,  Ala.,  improvement  of 

Mokdlurano  River,  Cal.,  improvement  of 

Monongabela  River,  lock  and  dam  No.  9,  operation  and  oaro  of. 

Monuugahelii  River,  improvement  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moose-abeo  U  r,  Jonesport,  Me.,  improvement  of 

MosqnitoCreok.  S.  C  .examination  and  survey  of 

Mount  Desert,  Me.,  breakwater  at 

Mount  Vemou,  Va. ,  improvement  of  channel  at 

Movable  dam  at  Davis'  Island,  Ohio  River,  operating  and  care  of 

Muske.aon  Harbor,  Mich.,  improvement  of 

Muskingum  River,  Ohio,  ice-narbor  at  month  of. 

Muskiugnm  River,  Ohio,  improvement  of 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on 
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W. 

Naxwemond  River,  Va.,  improvement  of 

Nuiticoke  River,  Del.,  improvcmont  of 

Nantnclcet  Harbor,  Mass.,  Improvement  of 

Kapa  River.  Oal. ,  improyement  of 

Narragansett  Bay,  U,  I.,  improvement  of. , 

Narragangns  River,  Me. ,  improvement  of. 

Neabsco  Creek,  Va.,  improvement  of. 

KechoH  River,  Tex.,  improvement  of 

Kerue  River.  N.  C,  improvemen t  of 

New  Bedford  Harbor,  Mass.f  examination  and  snrvey  of 

New  Bedford  Harbor,  Masa.,  Improvement  of. 

Kewbnryport  Harbor,  Mass.,  improvement  of 

Newcastle,  Del.,  icoliarbor  at 

New  Haven  Harbor,  Conn.,  breakwater  at,  constmction  of . ... 

New  Haven  Harbor,  Conn .,  improvement  of 

New  London  Harbor,  Conn.,  Improvement  of 

Newport  Harbor,  Cal.,  snrvey  of , 

Newport  Harbor,  R.  I.,  improvement  of , 

New  River,N.C.,  improvement  of 

New  River.  Ta.  and  w.  Va.,  Improvement  of 

New  Rochelle  Harbor,  N.  Y..  improvement  of , 

Newtown  Creek,  N.  Y.,  Improvement  of. 

New  York  Harbor,  improvement  of , 

Niagara  River,  N.  Y..  between  Black  Rook  and  Tonawanda, 

for  a  10-foot  ohannel,  examination  of. 

Nomini  Creek,  Va.,  improvement  of 

Nootsack  River,  Wasb.,  improvement  of 

Norfolk  Harbor,  Va.,  approaches  to,  improvement  of 

Norfolk  Harbor,  Vn.,  improvement  of , 

North  River  Bar,  Curritnck  Sound,  N.  C,  improvement  of 

Norwalk  Harbor,  Conn.,  improvement  of 

Nottoway  River,  Va.,  improvement  of ; 

Noxnbee  River,  Miss.,  improvement  of 

O. 

Oakland  Harbor,  San  FiancLsro  Bay,  Cal., improvement  of ... . 

Oak  Orchard  Harbor,  N.  Y.,  improvement  ot 

Obeirs  River,  Tenn.,  examination  ot,  from  existing  improve- 
ments to  month  of  West  Fork 

Oocupaacy  and  in.lary  to  pnblio  works  by  corporations,  etc 

Oomalgee  River,  Ga.,  improvement  of , 

Oconee  River,  Ga.,  improvement  of. , 

Oconto  ilarb^r,  Wis.,  Improvement  of , 

Office  of  the  Chief  of  Engineers  

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of 

Ogdensburgb  Harbor,  N.  Y.,  improvement  of 

Ohio  River,  impi'ovement  of 

Ohio  River,  improvement  of  Falls  of 

Ohio  River,  survey  of,  near  Evansville,  Ind 

Olcott  Harbor,  N.Y., improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Ooscennula  River,  Ga.,  improvement  of 

Osage  River,  Mo.  and  Kans.,  impi-ovement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Onachita  and  Black  rivers,  Ark.  and  La.,  improvement  of 

Ouachita  River,  Ark.,  improvement  of^  above  Camden 

P. 

Pamlico  and  Tar  ri  vers,  N.  C. ,  improvement  of 

Pamun key  River,  Va.,  improvement  of 

Pascagoula  River,  Miss.,  improvement  of 

Passat  River,  N.J.,  improvement  of 

Pass  Cavailo  inlot,  Tex.,  improvement  of,  and  survey  of 

Patapsco  River,  Md.,  improvement  of 

Patuxent  River,  Md.,  from  Benedict  to  Hill's  Landing,  exam- 
ination and  survey  of 

Patnxent  River,  Md.,  improvement  of 

pAWcatuck  River,  R  L,  improvemontof 

Pawtucket  River.  R.  L,  improvement  of. 

Pearl  River,  Miss.,  improvemontof 

Pease  River,  Fla.,  improvement  of 

Pee  Deo  River,  Great*  8.  C,  Improvement  of 

Pee  Deo  Ri  ver,  Little,  S.  0. ,  Improvement  of 

penobdcot  River,  Me. ,  improvement  of....^. ~^ 
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Penobscot  River,  firom  Bangor  to  Bncksport  Ifarrows,  exami- 
nation  and  ftnr^'ey  «f ^--rr--n--, r 
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Penaacola,  Fla.,  reanryey  of  oater  and  inner  bars  at. 

Penaanke©  Harbor,  Win,,  improvement  of...... -r..... 

PATit.wAtAr  TTftrlior '  Mirh'..  imnmvAm Anf.  of _. 

Pere  Maraaette  Harbor.  Mich,  (see  Ladinirton) 

Petaluma  Creek,  Cal.,  improvement  of............ 

Petit  Jean  River  Ark.,  iranrovement  of ..- 

Plattsbnrgli  Harbor,  N.  Y.,  improvement  of. 

Plymouth  Harbor,  Mass.,  improvement  of 

Pocomoke River,  Md,,  ifnproVAmeDt of--r-r -.-r ^,..-,-- 

PortageLake,  Mich.,  naruor  lines  in... 

Porfca^e  Lake.  Mich.',  harbor  of  refnieVt 

PortOhfcster  Harbor,  N.  Y.,  improvement  of.... 

Port  Clinton  Harbor,'  Ohio,  improvement  of 

Porfc  Jefferson  Harbor,  Long  Island,  K.  Y.,  improvement  of  . . . 
Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of. . 
Pnrtlfi.nii  Hftrivir.  Mo-.  imnrovement  of 

Portsmouth  Harbor,  N.  II.,  improvement  of ................... 

Port- warden's  lino  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  at  Willets  Point  

Potomac  Kiver,  at  Washington,  D.C.,  improvement  of 

Potomac  River,  at  Great  Falls,  finhways  at 

2766 

Potomac  River,  channelat  Mount  Vernon,  Va.,  improvementof. 

Pow-wow  River,  Mass.,  improvement  of 

Providence  River,  R.  L,  Green  Jacket  Shoals,  removal  of 

Providence  River,  IL  L,  improvement  of 

Pro vincetown  Harbor,  Mass.,  improvement  of 

Pnbllc  building^  and  grounds.  District  of  Columbia 

2769 

Public  works,  occupancy  and  injury  with  navigation  by  corpo- 
rations, etc ^ 

Pnltney viUe  Harbor,  N.  Y. ,  improvement  of 

2887 

Pnnta  llassa  Harbor,  Fla^,  examination  and  survey  of 

Raccoon  River,  IT.  J.,  improvement  of 

Racine  Harbor,  Wis.,  improvementof 

Rahway  River,  N".  J.,  improvement  of 

Ranoocas  River,  N.  J.,  improvement  of 

Rappahannock  ili ver, ' VaT,  improvement  of 

Raf^n  Bay,  N.  J.,  improvement  of, .^..,-. 

Raritan  Hi  ver,  !N.  J.,  improvement  of ,  . . 

R4HM>nnnisMinces  an4  exnlorations 

Red  River,  A  rk..  Improvement  of,  above  7*'alton. .............. 

Red  River,'  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn.,  from  Moorhead  to  Fergus  Falls, 
examination  and  survey  of... 

Red  River  of  the  North,  improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  healdwaters  of  Mississippi  River,  construction  of. 

Reservoirs  at  headwaters  of  Mississippi  River  and  tribntaries, 

surveys  for - 

River  and  harbor  improvements ...-,r ....---........ 

Roanoke  River,  N.  Cf.,  Improvementof 

Rockland  Harbor,  Me.,  iwproveinent of ■. -r...-r.. -..,... 

Rockport  Hnrbo»*,  Me,,  examiDation  aijd  8U'"'^ey  nf ,..,.....,, , 

Rookport  Harbor,  Me,  i  mprovement  of 

Rocky  Rl  ver,  Ohio,  improvement  of  month  ofr.... r.... 

Romerly  Marsh,  Ga., improvement  of. , 

Rondont  Harbor,  N.  Y.,  improvement  of 

Rouge  River,  Mich.,  improvement  of 

Rouse's  Point,  Lake  Champlain,  breakwater  at 

8. 

Sabine  Pass  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Sackett's  Harbor,  N.  Y. ,  improvement  of 

Saco  River,  Me. ,  construction  bi  eakwater  at 

Sfl-CO  RivAT,  "Ma.,  irnprovAjnept  of--, t -, 

Sacramento  imd  VA»the»*  rivers,  Cal.,  improvement  of. 

Saginaw  River,  Mich.,  improvement  of.'. 

Samt  Anthonv,  preservation  of  Falls  of............... 

Saint  Augustine  Harbor,  Fla. ,  improvement  of......... 

Saint  Augustine,  Fla.,  survey  of,  lov  deep-sea  channel  on  outer 
bar 

Saint  Clair  Flats  Canal,  Mich 

Digitized  by  VjOOQIC 


INDEX. 


SUBJXGT. 


P«gew 


Part  L      TtkTt  XL  Part  HL  Part  IV. 


Saint  Clair  Flats  Canal,  operating  and  oaro  of. 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of 

Saint  Francis  Biver,  Ark.,  improvement  of 

Saint  Francis  River  from  Greenville,  Mo.,  to  Arkansas  State 

line,  improvement  of 

Saint  Jerome's  Creek,  Md.,  impcovement  of  entrance  to 

.  Saint  John's  River,  Fla.,  npper,  improvement  of 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth  of 

Saint  Jones  River,  DeL.  improvement  of 

Saint  Joseph's  Harbor,  Mich.,  improvement  of , 

Saint  Joseph's  Ri ver»  Mich.,  improvement  of , 

Saint  Lonis  Bay,  Wis.,  improvement  in 

St  Marv's  Falls  Canal,  construction  of  dry-dock  at 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saint  Mary's  FaUs  CanaLMich. ,  construction  of. 

St.  Mary's  River,  Mich.,  Hay  Lake  Channel,  improvement  of. . 

Salem  River,  N.  J.,  improvement  of 

Salkiehatchie  River,  S.  C,  improvement  of. , 

Salt  River,  Kv.,  examination  and  survey  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of  refuge  at 

San  Diego  Harbor,  Cal.,  improvement  of  and  survey  of 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandudky  nafl>or,  Ohio,  straight  channel,  report  en  survey  for 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Capo  Ann,  Mass.,  harbor  of  refuge  at 

San  Francisco  Harbor  and  interior  bays,  survey  of 

San  Joaquin  River,  CaL,  improvement  of 


San  Luis  Obispo  Harbor,  CaL,  improvement  of  and  survey  of. . 

San  Pedro  Bav,  CaL,  near  entrance  to  Wilmington  Harbor,  for 

rof 


an  outer  harbor,  examination  and  survey 

Santee  River,  S.  C,  improvements  of 

Saugatuok  Harbor,  Mich.,  improvement  of 

Saugertiee  Harbor,  K.  Y.,  improvement  of 

Savannah  Harbor  and  River,  Oa.,  improvement  of 

Savannah  River.  Ga.,  from  Cross-Tides  above  Savannah  to  the 

bar,  examination  and  sorvey  of 

Savannah  River,  Ga.,  improvement o^  above  Augusta 

Savannah  River,  Ga.,  Improvement  of,  below  Augusta 

School  of  application  at  Willets  Point 

Schuylkill,  Pa.,  improvement  of 

Soituate  Harbor.  Mass.,  improvement  of 

Sea-coast  and  lake  frontier  defenses 


Sheboygan  Harbor  Wis.,  improvement  of. 

Sheepshead  B&y,  N.  Y.,  improvement  of 

Shenandoah  River,  Va.  and  W.  Ya.,  improvement  of. 

Shrewsbury  River.  K.  J.,  improvement  of 

Skagit  River,  Wash.,  improvement  of 

Snag-boats  on  Mississippi  and  Missouri  rivers,  etc 

Snake  River,  WaBliM  improvement  of 

Snohomish  River,  Wash.,  improvement  of 

Snoqualme  River,  Wash.,  improvement  of 

South  Huven  Harbor,  Mich.,  improvement  of 

South  Pass.  Mississippi  Biver,  inspection  of  improvements  at. 

Southport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of 

Spring  Creek,  N.Y.,  examination  of 

Stamford  Harbor^onn.,  improvement  of 

Staten  Islaoa,  N.  Y.,  improvemeatof  New  Jersey  channel. . 

Staunton  River.  Ya.,  improvement  of. 

Steel's  Bayou,  Miss.,  improvement  of 

Steilaquam ish  River,  Wash.,  Improvement  of 

Stockholm,  Wis.,  harbor  of  refuge  at 

Stonington  Haj  bor.  Conn.,  improvement  of 

Stoigeon  Bay  Canal,  Wis.,  harbor  of  refuge  at 

Sum pawanus  Inlet,  N.  Y.,  improvement  of 

Superior  Bav,  Wis.,  improvement  of  harbor  at 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 

bors,  entimates  for 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  improvement  of . 

Suwanee  River,  Fla.,  improvement  of 

Swaoton  Harbor,  Vt.,  improvement  of 


206 

203 
100 

100 
110 

143 

80  742 
257 

258 
230 
260 
260 
250 
261 

81  712 
137 

220 
261 
200 
271 

271 
25    430 

291 

203 
(202 
1203 

203 
131 
256 

58    584 
13d 

143 
140 
130 
8, 347,  SW 
78    690 
80    458 
4 
241 
64    624 


665 


74 

803 

101 

805 

303 

803 

257 

166 

561 
72  657 
67  638 
62    564 


66 
114 


631 


T. 


Tallabatchin  River.  Miss.,  improvement  of 

XallapoQBa  River,  Ala.,  improvement  of 

Xampa  Bay,  Fla.,  improvement  of. 

Tangi  pahoa  River,  improve'hient  of 

Xaunton  River,  Mass ,  examination  and  survey  of. . 
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Taunton  Biver,MaM.,improTemeiit  of 

Tchefunote  Blver,  La.,  improTcment  of 

Tohnla  Lake,  Miss.,  ImproTement  of , 

Telegraph  and  telephone  service,  pablic  boildings,  Washing- 
ton, D.  U.,  report  on 

Tennessee  Kiver,  above  Chattanoosa,  improrement  of 

Tennessee  River,  below  Chattanooga,  improvement  of 

Tensas  Biver,  La.,improvemeatof 

Thames  Riyer,  Conn.,  improvement  of 

Thorough  Ca.re  back  from  Cape  May,  N.  J.,  to  Atlantio  City,  ex- 
amination and  survey  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Tickfaw  Biver.  La.,  improvement  of 

Ticonderojsa  Biver,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  survey  and  improToment  of  . 

Toledo  Harbor,  Ohio,  improvement  of 

Tom bigbee  Biver,  Ala.,  improvrment  of 

Tombigbee  Biver,  Miss.,  examination  for  continnons  navi- 
gation from  Vienna,  Ala. ,  to  Walker's  Bridge 

Tonawanda  Harbor,  K.  Y..  and  Niagara  Biver,  from  Black 
Bock  for  19-foot  oiianoel,  examination  of , 

Tonawanda  Harbor,  N.  Y.,  improyement  of 

Torpedo  defense  and  experiments 

Totu sky  Biver,  Ya..  improvement  of 

Tradewater  Biver,  Ky.,  Improvement  of 

Trent  Biver,  N.G.,  improvement  of 

Trinity  Biver,  Tex.,  improvement  of 

»  Two  Rivers  Harbor,  Wis.,  improvement  of 

tJ. 

TTmpqna  Biver,  Oregon,  improvement  of , 

Upper  Columbia  and  Snake  Bivers,  Oregon  and  Wash.,  Im- 
provement of 

Upper  Mississippi  Biver,  improvement  of 

Upper  Thoroughfare,  bt)tween  DieVs  Island  and  main-land. .. 

Upper  Willamette  River,  Orcson,  improvement  of 

Urbana  Creek,  Va.,  Improvement  of 

Verm  illion  Harbor,  Ohio,  improvement  of 

Vineyard  Haven  Harbor,  Mass.,  improvement  of 

Voinsia  Bar,  Fla.,  improvement  of 

W. 

Wabash  Biver,  Ind.,  improvement  of 

Waccemaw  Biver,  S.  C,  improvement  of 

WapooCut,  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  Improvenent  of 

Warren  Biver,  B.L,  Improvement  of 

Warrior  River,  Ala.,  improvement  of 

Washington  and  Georgetown  Harbors,  D.  C,  improvement  of 

Washington  Aqueduct,  D.  C 

Washington  Ci ty  water-supply,  increase  of 

Washington  Monument,  Washington,  D.  C,  care  of. 

Wateree  Biver,  S.C.,  improvement  of 

Water-gauges  on  Columbia  River 

Water-gauges  on  Mississippi  Biver  and  tributaries 

Water  tevels  northern  ana  northwestern  lakes 

Waukegan  Harbor,  HI.,  improvement  of 

Wellfleet  Harbor,  Mass.,  examination  and  survey  of.  

Wellfleet  Harbor,  Mass.,  improvement  of 

Westport  Harbor,  Mass.,  improvement  of 

White  Biver,  Ark.,  improvement  of 

White  Biver  Harbor,  Mich.,  improvement  of 

White  Biver,  Ind.,  improvement  of 

Wicomico  Biver,  Md.,  improvement  of 

Willamette  Biver,  Lower,  Oregon,  improvement  of 

Willamette  Biver,  Upper,  Oregon,  Improvement  of 

Willets  Point,  post  at 

Wilmington,  Cal.,  construction  of  breakwater  at 

Wilmington  Harbor,  Del.,  Improvement  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winthrop  Harbor,  Mass.,  examination  and  survey  of. 

Winthrop  Harbor,  Mass.,  improvement  of. 

WinyawBay,  S.  C,  improvement  of.  

Wisconsin  and  Fox  rivers,  improvement  of 

Withlaoooohee  River,  Fla.,  improvement  of 
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'Woodbridffe  Creek.  IT.  J.. ImBroTemont  of.......... 
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WfMMlhnrv  Orftftk.  N.  J..  im'DrDVAiDent  of 

TITAnjl  mvAr  OrAcrim  AYaminfttlnn  nf ^ 

Wood'ii  Holl  Harbor  Mfum..  imnrovementofr^-^ -, ^-r^,--- 

W'x'ocks  in  CoDDocticnt  Rlvw,  removal  of 

VTrAAlra  in  T)Alfi.wAr A  Rav  anil  Ri VAr.  TAtn avaI  ftf . 

Wreoka in  Lonir  laland  Sound,  removal  of  .................... 

"Wreck  in  Hudson  River,  N.  y .,  removal  of. 

Wreck  in  N"ew  York  Harbor.  N.  Y..  removal  of.— 

Wreck  In  Harlem  River,  N.  x.,  removal  of... 

Wreck  in  Delaware  Breakwater  Harbor  removal  of. 

Wreck  innortof  Philadelnhia.  Pa^  removal  of......... 

Wreck  in  Broadkiln  River,  DeL,  removal  of. 

Wreck  In  ITorfolk  Harbor.  Va..  removal  of........... ......... 

Wreck  in  Paacotank  River.  N".  C..  removal  of. 

Wreck  off  Turkey  Point,  Cbeeapeake  Bay,  removal'of 

Wreck  in  Rannaiiannoclc  RivAr."^  Va..  removal  of...,-,....-,,- 

Wreck  in  Mattaponi  River,  Va.,  removal  of  ............ ....... 

Wreck  in  Chehaw  River,  S.C.,  removal  of 

Wrpckn  in  Saint iTohn'a  River.  Fla..  removal  of. .............r. 

Wrecks  in  Pensacola  Harbor,  FIa.  ,  removal  of ^ ^ 

Yadkin  River. N.G.  examination  of................ 

Yadkin  River  N.  C. imnrovement  of  .......................... 

^ft1fiiY>TiAll A  TW vAr  \Ciaa.  im'nrnvAmAnt.  nf     

Yannlna  Bav  Oreiron.  imnrovement  of  entrance  to. ,. 

Yazoo  Rivei",  Miwi.,  improv^mont  of. ._ ^,-. 

Yellowntone  River,  Mont,  and  Pf^k^,  iTnpTX>vement  of >.,.. 
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York  Harbor,  Me.i  improvement  of  ■.■■.■...,.,,-r-.r,,.-.,...-r.^ 

York  River,  Va,,  improvement  of — 
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